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(57) Abstract: Novel $ -latcam compounds represented by the following general formula (I) or pharmaceutically acceptable salts 



thereof which are useful as serum cholesterol- lowering agents: ( I) wherein A 1? A 3 and A4 represent each hydrogen, halogeno, C1.5 
alkyl, C1.5 alkoxy, -COORi, a group represented by the following general formula (b): (b) (wherein R] represents hydrogen or C1.5 

O alkyl), or a group represented by the following general formula (a): (a) [wherein R 2 represents -CH 2 OH, -CH 2 OC( 0)-Ri or -C0 2 -Ri ; 
R 3 represents -OH or -OC(0)-R,; R4 represents -<CH 2 ) k R 5 (CH 2 ) r (wherein k and 1 are each 0 or an integer of 1 or above provided 

O tnat k+1 is an integer not more than 10; and R 5 represents a single bond, -CH=CH-, -OCH 2 -, 



O 



<wo_ 



_02066464A1_I_> 



WO 02/066464 Al f mil lOIMf If Itllfl llffl Nil III III Hill lllll IfHI lilfl Hill III! IIIHO EIII Iflf (ill 



carbonyl or -CWOH)-); provided that at least one of A„ A, and A, is a group represented by the above formula (a): A 2 represents 
<-.,., aik-yl, C,. 5 alkoxy, C,. 5 alkenyl, C,. 5 hydroxyalkyl or C,. 5 carbonylalkyl: and n, p, q and r are each an integer of 0, 1 or 2. 

(57) 53): 

T1B-*S55; (I) -ZtKZ tizmm<D /3 -=> t? * i± it 2, * tin. 




(I) 



^r^VSx C."C.07;i/D*>>S N - COORu ifcsfc (b): 



H 3 C^CH 3 



( b ) 



t^rSx X&ifcit ( a ) : 



? 3 



( a ) 



C55*> R.li-CH:OHSs - CH:OC (O) -Ri&Xfct-CO 
R»li-OHSXIi-OC (O) -R.1, R«i±- (CH 
a)kRe(CH a )i- (fit, k £ 1 0 Xfct 1 W±cDSffRT$> t) , k + 
1 it 1 0«T<Z>g«T-<fe*oh JfeRsttg^^gl, -C 
H = C H - O C H * - > *^*-;HXIi-CH (OH)-T* 
T^TSffe D v Aix A ,JBlZF A «<D ixi>» 1 ott£>T±.I5 ( 

a»{± x c.~c 4 07;i/*;i'ji^ c ,~ c sCT^n * s/«„ c.-c 
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m m m 

0 - ^ * * a it &%dr v * (D mm % mm v t z ti * t * j& m * 
&&wi±, mm/3 - =7 z $ Aib-svaRTf^ comm^m , mvtz&fc 

HJ£ttfc«^£;h,T V>£ (fflZtes Lipid Research Clinics Progra 
m.,J.Am.Med.Assoc., 1984,251 3 351S^365) 0 HMG-CoASM^g#gt 

Mevacor in Physician's Desk Reference, 49th ED, Medi 
cal Economics Date Production Company, 1995, 1584) 0 £©fc#> x 
^r5f£-e. <fc b 3c:£&ifiL?ft=i I'XeFD— ;i,{£T#l friT ^3 0 
^^^©ffilif*:©* tilix Jfii$fi=i D-;vfiTffffi4tt5ft 
ttT & (#l;Lfc£ s M.A.Farboodniay Jahromi et al., 
J. Nat. Prod., 1993,56, 989., K.R.Price, The Chemistry and Biologi 
cal Significance of Saponons in Foods and Feeding Stuffs. CRC 
Critical Reviews in Food Science and Nutrition, CRC Press, 1987, 
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26,27) 0 ti t> (Dmmfoit, 'hmft7;<D^ u x ^ u — jvom^^m <* 

X {^P .A. McCarthy et al ., J.Med. Chem. , 1996, 39, 1935) 0 Mm 

0!lx.fc£ N S.B.Rosenblum et al. , J.Med. Chem. , 1998,41, 973, B.Ram et 
al., Indian J. Chem., 1990, 29B, 1134. p< ;i/ ^ *±USP498,3597) 0 

V^-^D— ;HRiRRig^^^^^- 0 /? - ^ ^ ^ A<fb-£-4£/& N 

<fc D /J\JIB Kl^ia^c tl§, CICD/?-^^^ A -fb £r #J - 0 - 

^Pfi^-T^ (0iJ;ifc£s M.van Heek et al. , Brit. J.Pharmacol. ,2000, 1 
29,1748, J. Pharmacol. Exp. Ther., 1997, 283, 157) e 
miii(D /3 - =7 p $ -Mb y^Zu n% z £ iz £ 5 

-^^ft fcr N 0 - v ^ # A^jg h V% < O^CDM £ £ - 0-iS£-£-<* ittz 
lb-&Vd(Dzi VXTn-fr&Tttm&mitsZtLT^Z (tfiJxJSW.D.Vacc 
aro et al., Bioorg. Med. Chem. Lett. , 1998,8, 313) 0 bfrbs UU^k 
tifrm&s £ co<b-£$5fci:/J\J5§fc:#;£-t £ ^ U ^ — -fc? ic J; D ^ 
K & ^ ft Ts '.MB T- © 3 1/ D - 

^S^t^f i^i;, £ b & \,\ n U Z 9- D — ;HKIRRBW^J^ bT fcfc, 
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So ^ (D^tits ft z> z. b tc x (3 mftm *&m. 

£c:£& C - lEHteS^^* fulfil ^ =3 VXrD-;H£Ti$il^t?. 
£ -T&;fot>jfiivin 1^^^ d — ;W£T#J £UTWJ1&£-^*A 

i§^#;£: Ittffl^ C -mmfe C^j^KR.j.Linhardt et al., Tetra 
hedron, 1998,54, 9913, D.E Levy, The Chemistry of C-Glycosides;E 
lsevier Science;Oxf ord, 1995. , M.H. D.Postema, C-Glycoside Synth 
esis. CRC Press; Boca Raton, 1995) t U tc s\ -4 7 U y K t T & 
^ hT:, (1) 'bmiZ&&T 5 tnizi is? — M fclckSf^^tl^^T-fe 
&£hfr£>s S^F^^HJiJ^fcg^ % z. £ # qJf£T*& tK (2) /J\» 

^ n — ;v{£T£iJ©f!]M& § ft £#F2S £ ffo £ -«!5£ (I) t*^ 

SWTS £ i:£J&^ffl Us *^0J^^^i^-&^l3Sofco 
-f&;b*>s ^IgBJ&s &5$CD-Ji£5£ (I): 
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(I) 



(R 3 )r 

^r;i/^s Ci-C 5 07;i/3^r^ -COORk (b): 

-°X C ° 2R ' (b, ■ 

H 3 C XH 3 

(5£«K R i&TfClflJK^ C i~ c s©^;i/dr;V*T-$> S o) 
t^tS, ( a) : 




( a ) 



C5£«K Rjli-CH 2 OHS, - CH2OC (O) -RJxfi-CO 
2-RiSs R 3 ii-OHSXii-OC (O) -R,£ N R 4 fcfc - (CH 
2 )kR 6 (CH 2 )i- (fit, kkll±0Xttlfil±O»ft"C*t)s k + 
llilOTOISt^o)s *fcR.ttfS^**L. #^^Ts -C 
H = CH- S -OCH2-. *^^rMx«:-CH (OH)-t^ 
£0} -e^t^tfe^ Ak A 3^ A 4© ^ T tt 1 o&^-r ±82 ( 
a) 

A at*. Ci-C 6 07;^;m s C i~ C s<D7JVn ^-^m, Ci-C 
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■C ^ £ ft £ fcilr#JX & * (DM^m fc§*F# M# 5 & 3 « 

Sfc^^BSttx — fi§i&, (I) T*^£ftMb^X&3l^l®fc:f*F<gb 
f# ?>^©Miit^T-$)?>o 3;fc:*;$BI|B» N (I) •Cw^fftafl3-& 

&mm<D— (i) T-^^fts-fb-^-^cD^-s^w^i^^^fts^ 

bTn/N^Kx TU-r >lg. hS>;i/^. i5®^ £ ft&o 

— (I) Yb -a$3 & <£> ^ ^ T n ^ te^^<Z>gg#Ji£^ fc: «fc !). n 

fflZ.ltmX ISfefcH. 01~1000mg;£ 1 — f^C Ifil Izfrlf 
fes —$£5$ (I) I'ttgln&ib'&mh 0 & * y- — -t?RB#3!J 

/? - ^ ^ * v— n^m, mmtz&z 0 ? ^ a^©^^^pis 

SlTC*iSI!80flj^«l*«l^t545, # IS BJ&Cl ft ft 3 
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( 1 ) (-4 S*, 3R*)-4-{4-[(2S, 5 S, 3 R, 4 R, 
6 R ) - 3 , 4, 5 - h'JtFo^i'-e - (t h'D^J/^f ^ 
;i/b Kn — 2H-b'^>— 2 — 7x-;H - l - (4-7JU* 
a 7 s. =.)}/) - 3- [ 3 - (4-7;i/tn7xr;i/) 7*ntjv] t -t? 
2 - ^-> 

( 2 ) ( 4 S*, 3 R*) - 4- ( 4 - {[ 5 S , 2 S , 3R, 4R, 
6R) - 3, 4, 5-h>;tKD^>-6 - (tpD*^^) ^ 
JUH Fn-2H-t7>-2-^H 7 at -)],) - 1 - (4 

- yjv^rxn 7 =. -3- [3- ( 4 - 7 u 7 -ju) yah: 

( 3 ) ( 3 S , 2R, 4R, 5 R , 6R)-2-[(4-{(4S*, 
3 R * ) -1- ( 4 - 7 ;i/ ^ D 7 - 3- [3 - (4-7 )V * 

D7l ~^) 7*Pfc*;i/] - 2 -^-^rVT'-tf^^V- 4 7x- 

- 4, 5-^T-fe^;i/^-dp$/-6- ( r -fe 9^ ;v 3- ^ 

) ^s;i/ t l?D-2H-t7>-3-^l/7-lr7-|^ 

(4) (4 S*, 3R*) - 4- (4 - {[5 S, 2R, 3R, 4R, 
6R) - 3, 4, 5-hUtKn^r^-6 - ( b h* D 3^ ^ ^ ;i, ) ^ 
;VtFD-2H-t7>-2-f;H 7x-jl/) -1- (4 

- ^ D D 7 i-Jl/) - 3- [3 - (4-7;i/^-D7^-;i/) 7* P b 

7'-fe*^^>-2-^-> 

(5) (4 S*, 3R*) - 4- (4 - {[5S, 2R, 3R, 4R, 
6R) - 3, 4, 5-hUfcKn3r*/-6 - (t F'D^i/^;!/) a . 
;i/t Fn-2H-t7>-2-^l/] ^7^} 7x-;p) - 1 - (4 
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- h^^>7x-;i/) -3 - [3- (4-7;^D7x-;i/) 7*Dk' 

(6)(3S, 2 R , 4 R , 5R; 6R) - 2- [(4 - {( 4 S *, 
3 R * ) -1- ( 4 - * h 7 ^ -fr) - 3- [3 - ( 4 - 7 ;V # 
D 7 x n JV) 7Dtjl/] - 2- ^-=^V^-fe*^-^>-4-^;V} 7 oc - 

;i/ ) p<^;v] - 4, 5-^T-fe^-;i/^-^^ — 6 - (r-fe^-^*^^^ 

^Jl/t Fn-2H-f7>-3-^V7-br-F 
( 7 ) ( 4 S*, 3 R*) - 4- (4 - {[ 5 S , 2R, 3 R , 4 R, 
6R) - 3, 4, 5 - h'Jb Kndr$/-6 - (tFn^i/^jl/) a 
;i/th*D-2H-t7>-2-f;i'] * ^ ;v } 7i^;v) -l - (4 
^;i/7 x - - 3- [3 - (4-7ji/^D7x-;i/) 7nt 
;i/ ] ^-te*^^>-2-^-> 

(8)(3S, 2R, 4 R , 5R, 6R) - 2- [(4 - {( 4 S *, 
3 R * ) -1- (4-^^-JVy^ — )V) - 3- [3 - (4-^;i/^-D 
7:n-;i/) 7* D fc! ;i/ ] - 2-^^V7€f i?>-4-^l/} 7 ^ ~ 

;v) p<^;i/] - 4, 5-^r-fe^;v^-*^-6 - ( t -t ^ ;v 3p w 

^;VtFD-2H-t7>-3-^il/7tr-F 
( 9 ) ( 4 S*, 3 R-) - 4- (4 - {(5S 5 2R, 3R, 4 R , 
6R) - 3, 4, 5-hUfcKD=^>-6 - (h h'D^F>>/f jb) ^ 
jl/b KD-2H-b7>-2-^;i/] 7 x - ;v ) - 1 - 7 * 

— ;u - 3 — [3 - (4-7ji/^D7i-;i/) t* d t: ;v ] t -fc? 3^ > - 
2 

(10) (3S, 2R, 4 R , 5 R , 6R) - 2- [(4 - {(4S*, 
3 R *) - l-^x;~;i/-3 - [3 - (4-7;i/tD7xr;i/) 7 d 
tr ;i/ ] - 2 - * df- v t Hf ^ s; > - 4 - -f ;i/ } y x - ;i/ ) ^ ^ ;i/ ] - 4, 

7 
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( 1 1 ) ( 4 S*, 3 R*) - 4 - ( 4 - {[( 5 S , 2 R , 3 R , 4 
R, 6 R ) - 3 , 4, 5 - h'Jk FDdpi/-6- (U'D^i'^ 
^tKD-2H-K7>-2-f^] ^ 7 a: - ;b ) - i 

- ( 4 -^;v^-n 7 -3- [3- (7 70^] 7 

( 1 2) (4 S*, 3R*)-4-(4-{[(4S, 5 S, 2R, 3 
R, 6R) - 3, 4, 5, - h«;th*D*^-6 - ( k h* n 

<"Wl/ fc FD-2H-t7>-2-^fM ^ 7x-jb) -1 

- (4-7;i/tD7i-;i/).-3 - [2 - (4-7;i/^D7xy^- 
) T -fe* 3^ :>> > — 2 - ;t > 

(13) (3S, 2R, 4R, 5 R, 6R) - 2- [(4 - {( 4 S*, 
3 R * ) -1- ( 4 - 7 u 7 -jl) - 3- [2 - ( 4 - 7 )V * 
U7^.7*c$/) - 2- t^rV7€^^>-4-^f;V} 7xr 

;iO p<^;u] - 4, 5-^T-te^-;i/^-^->-6 - (^-fe^;i/^-^^>^ 

3^) ^;Pt FD-2H-t7>-3--f;i/7tT-h 

(14) (4 S*, 3R*)-4-(4-{[(4S, 5 S, 2R, 3 
R, 6R) - 3, 4, 5-h!jth*D3r>>-6 - (kFD^^^ 
;b) ^l/tFD-2H-t7>-2-^l/] h * } 7 ^-)\y) - 
1- (4-7;i/7}-D^i-;i/) - 3- [3 - (4-7)V*U7^- 

(15) (4S*, 3R*) - 4- (4- {[(4 S, 5 S, 2R, 3 
R, 6R)-3, 4, 5-hiJt KD^r^>-6- (hFD^i/^f 
;i/) -Wl/t FD-2H-f7>-2-^Jl/] ^ h3^>} 7^ ~;i/) - 

8 
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1- (4 -37 J1/^D7 x ~ 71/ ) - 3- [2 - (4-7^tD7i;^ 
->) :x ^ 71/ ] 7 ? -fe^^>-2-^-> 

(16) ( 4 S*, 3R») - 4-(4-{[(4S, 5 S , 2 R , 3 
R, 6R) - 3, 4, 5-hUfcHD3r^-6 - (tFo^ri'^ 
71/ ) ^VtFP-2H-t7>-2-^l/] * h^cis} 7 x - 71/ - 1 
-7x-;i/^f jiz-3 - [3 - (4-7;b^-D7x-;i/) 7Dt;v] 
^Hz^-^>-2-^-> 

(17) ( 2 S , 3 S , 4 R , 5 R , 6R)-6-[4-{(4S*, 
3 R * ) -1- (4-7 7b^D7x^;i/) - 3- [3 - (4-7 71/ ;* 
D7i — 71/) T-DbVl/] - 2 -^-^r V T-fc? ^ S7 > - 4 --Y71/} 7x~ 
71/ ^ ^71/ ] - 3 , 4 , 5 - MJ t FD^-i/ ^71/ b FD-2H-t7> 
— 2 - * 71/ 4? > gg 

(18) 2 - { 4 - [( 4 S *, 3R*)-4-{[(5S, 2R, 3 
R, 4R, 6R) - 3, 4, 5-MJbKndri/-6- ( b K D 
^^•71/) ^71/ b K D - 2 H - b ^ > - 2 - 71/ ] p<^-71/} 7 x" jb- 
3- [3- (4-7;P^D7xr;i/) :TDb71/] - 2 - =¥■ V 7 

S7 - 7U ] 7i7=^i/} - 2 - * f-JVyn V* >^ :n ^ 71/ :c 7 ^ 71/ 

(19) 2-{4 - [( 4 S *, 3 R*) - 4 - {[ ( 5 S , 2R, 3 R, 
4R, 6R) - 3, 4 , 5-h'JtFD*J/-6 - (b h'Ddpi/^^ 
71/) ^71/ b K D - 2 H - b ^ > - 2 - -f 71/] *3^7l/} 7 x~;v- 3 - 

[3 - (4-7 71/^-D7jc-71/) 7*Db7l/]-2-^|-^V7'-lf^^ — 
71/] 7x7^s>}-2-^^;i/7Dt:t>i 

(20) 2 - { 4 - [( 4 S *, 3 R*) - 4 - {[( 5 S , 2 R , 3 
R, 4R, 6R) - 3, 4, 5-hUbKD^r^-6 - (t KD^i/ 
^ ^71/) ^7Vb FD-2H-t'7>-2-^^] p< 5^71/} 7 x - 71/ - 

9 
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3 - [3 - (4-^^;i/7ir;b) :7*Db;i/] - 2 - -fr *rV ~T H?- V 

(21) 2 - {4 - [( 4 S*, 3 R*) - 4 - {[( 5 S , 2 R, 3 
R , 4R, 6R) - 3, 4, 5 - - ( t K D 

3 - [3 - (4-/f ;V7in;i/) 7* D b ;i/ ] - 2 - t^V7-fe*f-^ 
n;i/] 7x7^^} - 2 - ^ )V 7" u b ^* > ^ 

(22) (4 S, 3R) - 3- [(3S) - 3- (4-7^D7i 
-;i/) -3-b FP*»/7D^-4 - (4- {[(2S, 5 S, 3R, 

4 R , 6R) - 3, 4, 5-hUtKD^-^-6 - (th*D^<y^^ 

;i/) ^vtFp-2H-k'7>-2-^M ^ ^Jis} ? - i 

- {4 -7 )VJru 7 7 M^V>- 2 - 3f" > 

(23) (4S, 3R) - 3- [( 3 S) - 3- {A -7 )V^U7 ^ 
-;i/) -3- t h*D^r>>7-Db;i/] -4 - (4- {[(2 S, 5 S, 3 
R , 4 R , 6R) - 3, 4, 5-hUth*D^>>-6 - ( b h* n 

* ?-)V) tpD-2H-K7>-2-0] * 5=-^} 7x-;i/) 

- l - 7^=.)]/-rM^-t>>-2-^r^ 

(24) (4 S, 3R) - 3- [(3 S) - 3- ( 4 - 7 JU * D 7 x 
-;v) - 3 - b h* P^^rn b;i/] - 4 - ( 4 - {[( 2 S , 5 S , 3 
R, 4 R , 6R) - 3, 4, 5 - h U t N**/-6 - ( b h* D 

-1- (4 - * 7M^*S>- 2 - 

(25) (4 S , 3R)-4-(4-{[(5S, 2 R, 3 R, 4 R, 
6R) - 3, 4, 5-MJtFD^i/-6 - (t h'D^i/^^^) ^. 
;i/tKD~2H-b'7>-2-^;i/] ^^^} 7 ^-jv) - i - (4 

10 
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- y u y ^ — J\y) - 3- [3 - ( 4 - 7 J]/* U 7 * 7Dt 

;i/ ] 7-&?-i?> - 2 

(26) (4S, 3 R) — 4— (4 — {[(,2 S , 5 S , 3R, 4R, 
6R) - 3, 4, 5 - h'Jt h'D^J/-6- ( b h* D dp i/ * f-jV ) ^. 
;i/tFD-2H-K7>-2-'fJV] ^ 7x-;i/) - 1 - (4 
-7;i/^-D^^r:;i/) - 3- [3 - (4-7;i/tD7xr;t/) - 3 - 
^-^vrnt:;i/] T-tf >— 2 

(27) (4S, 3R)-4-(4-{[(2S, 5 S , 3 R , 4R, 
6R) - 3, 4, 5-h»;kh*D^r^-6 - (t FDJri/^f jb) ^ 
Jl/b ^D-2H-t7>-2-^l/] ^^;v> 7xr;i/) - 1 - 7x 

— ;i/-3- [3- ( 4 - 7)]s*d 7 - 3-*^v7di;^] 

T ^ ^ > — 2-^-> 

(28) ( 4 S , 3 R ) - 4- (4 - {[( 2.S , 5 S , 3R, 4R, 
6R) - 3, 4, 5-hUkKn**/-6- (t Ko^S'^ffl/) ^ 
;i/b h'D-2H-t7>-2-^jl/] 71/ } 7xr;i/) -1- (4 
-^f ;i/7x^;i/) - 3- [3 - (4-7;i/tD7xr:jl/) - 3- 3- 
^V7Dbil/] THf^^>— 2-^-> 

(29) 4 - [( 4 S , 3R) - 3- [( 3 S ) - 3- (4 -7JV* 
0 7i-;i/) - 3- t b-O^S/7DK^] - 4- (4 - {[(2S, 5 
S, 3 R , 4R, 6R) - 3, 4, 5 - MJ b h*P^^> - 6 - (t F 

^;i/) ^;i/t Fn-2H-t?7>-2-«<f;i/] 7 x 

-2-^^V7ffi?-Jl/] 5 MB 

(30) 4-.[(4S,.3R)-4-(4-{[(2S, 5 S , 3R, 
4R, 6R) - 3, 4, 5-h';th*D^r^-6 - (bFn^ri/^f 
;i/) h* d - 2 H - t:^ >- 2 - -f 7 * — -3 
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- [3- (4-7;^P7xr;i.) - 3-t*y7o^] - 2 - * 

(31) 4 - [( 4 S , 3 R) - 4- (4 - {[( 2 S , 5S, 3 R, 
4 R , 6R) - 3, 4, Fd*J/-6 - (tKD^*/^f 

^th'D-2H-t:7>-2-^l/] * 7 ^ - 3 

- [3 - (4-7jl/^D7irjb) 7*Df;i/] -2-t^V7-fe"fy 
-AO $lfi 

(32) 3 - [(2E) - 3- (4-7;i/tD7i-;i/) -2-7* 
p^-;u] (4S, 3R) - 4- ( 4 - {[( 2 S , 5 S , 3R, 4R 5 
6R) - 3, 4, 5-hUbKD^r^>-6 - (t F pifi/^f ;[/) ^ 
iVtFD-2H-t7>-2-f;H 7x-;i.) - i_ ( 4 

(3 3) (4 S, 3R)-4-{4-[(2S, 5 S, 3R, 4R, 
6R) - 3, 4, 5-h'Jth'D^$/-6- (th-n3^>*^;i/) ^ 
;i/hFD-2H-t7>-2-^H 7 xr;b} - l - (4-7 
P7^-;i/) -3- [3- (4-7;^D7xr^) 7*nt;iO T-fe* 
^i?>-2-^-> 

(3 4) ( 4 S, 3R) — 4 — {4 — C(2S, 5S, 3R, 4 R, 
6R) - 3, 4, 5, - hUth*D^r^-6 - (tKD^^^^;b) 
^th*n-2H-t7>-2-^i/] 7i^;i/} - l - ( 4 - 7 

-3- [ 3 - (4-7;^07xrjV) - 3 _ ^ ^ y 
7° D HVV] 7 -fc? ^ > - 2 - ^- > 

(35) (4S, 3R) - 3- [(3S) - 3- (4 - 7 71x2}- D 7 x. 
-;i/) - 3- h|»D*J/7D^] - 4- {4 - [( 2 S , 5 S , 3 
R, 4R, 6R) - 3, 4, 5-h'Jth*D^>>-6 - ( t K D * */ 
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^kh'D-2H-t7>-2-^;H 7 *—Ji} - l- ( 
4-7;i/^D7i^;i/) T*Z3-i?> - 2 - * > 

(36) (4S, 3R) - 3- [( 3 S ) - 3- (4-7^tD7x 
— -3-tF0^rJ/70t;i/] _4_ { 4 _ [(2S, 5 S , 3 
R, 4R, 6R) - 3, 4, 5 - h 'J k FD**y-6- ( t h* D ^ 

Fn-2H-b'7>-2-^Jl/] - l - ( 

(37) ( 3 R , 4R) - 3- [( 3 S ) - 3- (4-7;i/*D7i 
= - 3- t Fn*S/7dK^] - 4- [( 2 S , 5 S , 3 R , 4 
R, 6R) - 3, 4, 5-hUfcKD^>-6- (tfD^^^f 

/tO t h*p-2H-f-7>-2--r;i/] - 7 oi^/i/T-t? ^-e; 

>- 2 > 

(38) (4S, 3R) - 3- [( 3 S ) - 3- (4-7;i/tD7i 
-;i/) -3-th*D^i/7nt;V] - 1 - ( 4 - {[( 2 S , 5 S , 3 
R , 4R, 6R) - 3, 4, 5 - h »; k Kn*^- 6 - (k h'pdf^ 
^ ^;v) t FD-2H-f7>-2-^ji/] ^ 7 ^ -;i,) 
-4 - ( 4 - 7 D 7 x ~ ;i/ ) T-V^it> - 2 

(39) ( 4 S , 3R) - 3- [( 3 S) - 3- (4 - {[( 2 S , 5 
S, 3R, 4 R , 6R)-3, 4, 5 - h U t K D i/ - 6 - ( fc. K 
n 3^>* ?-/i/) k Fn-2H-k7>-2-^i/] p< 7 x 
— /v) -3-k Fnir^7Dk;H -l-7ni-;i/-4- (4-^;i/ 
^-D7x-;i/) r-if^^>-2-*> 

(40) ( 3 R* 3 4 R *) - 4- (4 - {[( 5 S , 2 R , 3 R , 4 
R, 6R) - 3, 4, 5-h'Jkh*Dir^-6 - (kFD^r^^f 
;i/) ^;i/k h*Q-2H-k7>-2-'f;i/] 7 x - ;i, ) -3 
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- [3- (4 7DK;i/] -i- (4-7;b^p 

(4 1) 3 - ((3S) - 3- tFD^-3-7i^D^) 
(4 S, 3R) - 4- (4 - {(( 5 S, 3 R, 4 R, 6R) - 3, 4, 

b ^ > - 2 - ;i/ ] / ^ ;v } 7 i - ;u ) - l- 7ai-;i/T-tf^^>- 

2 -;t> 

(42) 4 - [3 - OS) - 3- (4-7;^D7x-;i.) - 3 

- b Fn^>7P b7!/] ( 4 S , 3 R) - 4- (4 - {( 2 S , 5 S , 

3 R , 4R, 6R) - 3, 4, 5-hi;tKD^>-6 - ( b h* D * 
is <;i/t KD-2H-t7>-2-^M ^ 7 ^ - 

(43) 4 - ( 4 - {( 5 S , 2R, 3 R, 4R, 6R) - 3, 4, 
5-h'JtpD*S/-6 - ( b F n**/* ^-71/) ^bFn-2H- 
^"^>-2--r;i/] p<^;b} 7x-;u) ( 4 S , 3R) -1- ( 4 - 

* ^ 71/ 7 zl-jv) - 3- [3 - (4-7;i/^n7i7^^>) ^^71/] 

(44) 3 - (3-7i=^rDK*) (4S, 3R) - 4- (4 

- {( 5 S , 3 R , 4R, 6 R ) - 3 , 4, 5 - h ij t 1»D**/- 6 

- ( b K D**/^ ^;v) ^71/ b I'D - 2 H-t7> - 2 — f 71/ ] 
71/} 7x-;i/- l - 7 m - ;v :p -tf y > - 2 - * > 

(45) ( 4 S , 3R) - 3- [(3S) - 3- ( 4 -77l/*D 7 ^ 
-71/) -3- b PP + ^D^] - 4- (4-{[(2S, 5S, 3 
R, 4R, 6R) - 3, 4, 5 - h U b K P - 6 - ( b f? d * 
X^71/) -Wl/b FP-2 H-t!7> - 2--{;i/] ^ >} 7xr^- 
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1- (4-7;i/tD7i^;i/) T J £3-*J>-2--*> 

(46) ( 4 S , 3R) - 3- [( 3 S ) - 3- ( 4 -7 7 x 

- 3- th*D^r^rot:;i/] - 4- (4 - {[(2S, 5 S , 3 
R , 4 R , 6R)-3, 4, 5 - b U fc K n * - 6 - (tKn*^ 
;>< ^ 71/ ) ^l/kFD-2H-t7>-2-^Jl/] ^ 3^ 71/ } y ^ - ;v - 
1- (4-7;i/*D7x-;v) r-fe* ^ > - 2 -Jr > 

(47) ( 4 S , 3R) - 3- C(3S) - 3- (4-7;i/^D7x 
-;i/) - - 4- (4 - {[( 2 S , 5 S , 3 
R, 4 R , 6R)-3, 4, 5 - h 'J h PD^i/ - 6- (kh'o^i/ 
p< ^ 71/ ) ^th*D-2H-t7>-2-'f;b] -1-7d^>-3 
- 71/} 7 1 - (4-7jl/tD7i-;i/) 7- -fe* S/ > - 2 ~ 

(48) ( 4 S , 3R) - 3- [( 3 S ) - 3- (4-7J\s*U7* 

- 3-hKD^r>>7ot:;H - 4- (4 - {[( 2 S , 5 S , 3 
R, 4 R , 6R) - 3, 4, 5-hUth*D^^-6 - (t Kndri/ 

^vbFD-2H-t7>-2--f;H 7pk;H 7 x-jb 
-1- (4-7;i/^D7 7^Hf^-^>-2-^-> 

(49) 3 - ((3S) - {4 - [( 2 S , 5 S , 3 R , 4R, 6 
R) - 3, 4, Kn*^-6-_(t l«P#*/^f^) ^71/ 
b KD-2H-t7>-2-^;i/] 7x-;b} - 3- b Fd^^t'd 
fcT71/ ) • ( 4 S , 3R) -1, 4 - If * (4-7;i/^-D7x-;i/) r-fe" 
^^>-2-;fr> 

(50) (4S, 3R) - 3- [(3S) - 3- (4-7MD7x 
-7lO - + - 4- (4 - {[(2S, 5S, 3 
R, 4R, 6R) - 3, 4, 5-hUt:KP^>-6- (tFP^S/ 
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(51) (4 S, 3R) - 3- [(3 S) - 3- * 
-») -3-t Fn*J/7o^] "4-(4-{[(2S,5S,3 
R , 4R, 6R) - 3, 4, 5-hUtKD^^-6 - ( t K n 

p< Fo-2H-t7>-2-^ii/] p{ h=^>-2-:rp 

^■>-3-^;i/} 7x - - i - (4-7;i/3|-D7i-;i-) t> -if 5=- $; 
> - 2 - x}- > 

(52) ( 4 S , 3R) - 3- [( 3 S) - 3- ( 4 - 7^*- d 7 * 
-710 - 3- tKD^r^>7Dt;i/] - 4 - (4 - {[( 2 S, 5 S , 3 
R, 4 R , 6R) - 3, 4, 5-hUtK 0*^-6 - (th'n^i/ 
^^-;i/) ^tFD-2H-t 7 >-2-^l/] - 1 - > - 4 _ 
-r;i/} ^oc-;i/-i - (4-7j^D7i-;i/) 7-fe*^7>-2-:*- 

(53) ( 4 S , 3R) - 3- [( 3 S ) - 3- (4-7WD7 x 
^)-3-kFD#J/7D^]-4-(4-{[(2S, 5 S, 3 
R, 4 R , 6R) - 3, 4, 5 - h »j b K D ^ >> - 6 - ( t K d =^> 
^^•;i/) K n - 2 H - t:^ >- 2 71/] 7^-71/} 7 x - 71,- 
1- (4-7;vtD7ir;i/) T-if^^>- 2 

(54) (4S, 3R) - 3- [( 3 S ) - 3- (4-7WD7x 
-^)-3-tFDJp>>7Dt;i,]-4-(4-{[(2S ) 5 S , 3 
R, 4R, 6R) - 3, 4, 5-hiJhI«D^*/-6 - (t Kd**/ 
*^7l/) ^tFD-2H-t7>-2-^l/] _ ! > _ 5 
--f;i/} 7x-;i/-i- ( 4 - d 7 ^ -;i/) 7-t??-^>-2- 
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(55) ( 4 S , 3 R) - 3- [( 3 S) - 3- ( 4 - 7;i/^D 7 x 
- 3 - t h* D *i/7 d - 4- (4 - {[(2S, 5S, 3 

R , 4 R , 6R) - 3, 4, 5 - h 'JbFD^>>-6- ( fc K n * $/ 

-1- (4-7;i/*D7x- ;v) T-fe*^-^>-2-^-> 

(56) ( 4 S , 3R) - 3- [(3S) - 3- ( 4 - 7 )\> * D 7 * 
-;i/) - 3- tFn^i/7Dt;i/] - 4- (4 - {[(2S, 5S, 3 
R , 4 R , 6 R ) - 3, 4, 5 - h U t D ^i/ - 6 - (hFD^y 
A t FD-2H-^7>-2--f Jl/] - 2 - -1 Jl} 
7x-Jl/- 1 - (7ir;v) T-b*^^>-2-^}-> 

(57) ( 4 S , 3R) - 3- C(3S) - 3- (4-7;P^-p^zc 
-;i/) -3-tFD^ri/7D - 4- (4 - {[( 2 S , 5S, 3 
R , 4 R , 6 R ) - 3, 4, 5-MJfch*n^>-6 - ( t F n * */ 

^l/tFD-2H-K7>-2-^M ^^;i/-2-^;i/} 
y z^-)V~ 1 - ( 4 - p( 7 x. - ^-if >_ £ -^-> 

(58) (4S, 3R) - 3- C(3S) -.3 - ( 4 - 7 n 7 x. 
-;i/) -3-t h*D^S/7ot:;i/] - 4- ( 4 - {[( 2 S , 5 S , 3 
R , 4 R , 6R) - 3, 4, 5 - h 'J t Kodp*/ - 6 - ( £ ;i/ =3f- 
->) 1 N-2H-f7>-2-^f 3i 2 — r 7V > y x. 
=.)V-1- (y TH^i? > - 2 

ffi.ytm<Dtzm> Mb-^fco^T &?t¥%i l &fcb iT^tfc^^ 
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( b ) it^^m (3-3) 4LiAlHitJ;!)^M^r^*7 
;^-;i/^^ISLs <b-£rt) (3-4) T- ^ £ ti 3 <b-£rtJ £ t# § o 



MeO a C. 



OBn 



OBn 



,* OBn LiAlH 4 
OBn 



3-3 




3-4 



<b&VQ. ( 3 - 4 ) teWimM 1 - ( 1 ) - (b), ( c ), (d) izfeu 

(i) &mz-&m l ^mfe-z&2>o 

(I) T*s Ai, A 3 Sl>*A4®VA-rn^* s ^^ (b): 



( b ) 



fb^-^l (4-1) iz^fbs 
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4-2) y •> A§:2ETf£fl§&'ii\ m^T&mmThv, it&m 

UT-fb^tJ ( 4 - 3 ) f^^tlSfb^tlli^o {b^^J (4 - 3 ) £ 




^ y .)K 2 CQ 3 A .4^T 

) n + Br C0 2 R, lr) H2/pd . c 

^, 4-2 xim^x 

JT&dr III) LiOH 4 " 3 

(iSU R=OH) 




Jr(R3)r 
6^C0 2 R| 

A 



m&m 5 

-fl§:5£ (I) R 2*5- c 0 zHX"& Zih-S'-Mcomikmo 

(5-1) §TEMPO ( 2 , 2, 6, 6 - ^ h ^ * 3~ )V 

5 - 2 ) *mz>o 



OH 
OH 



S % (R 3 )q 

<R 3 )r 



5-1 



OH 

HO,,. X. x OH 

KB r, TEMPO, NaOC l A,-^ ^ V-^s^ 

(R3)p ° X 

yrA4 

(R 3 )r 



8£3£0d 6 

Yb-£#K 6-1)^(6-2)$^^^^ wWb L-fbiir^ ( 6 - 3 ) 
hbfeo fc&m ( 6 - 3 ) £*;i/*>-\£iHbm> ^ > ^ ;i/ ^ - ^ ^ 
^7 ^ > h* (Ramberg-Backlund) (#iJx&\ P.S.Belica et al.,Te 

trahedron Lett ., 1998, 39, 8225, Slf F.K. /Griffin et al.,Tetrahe 
dron Lett., 1998, 39, 8179) I, Yb^t? (6-4) t Lfco -fb^tf ( 
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6-4) §iMl7ut> TBAFSftffl^tv ik^'ty} (1-4) 

tzo {b&m ( i - 4 ) teWimm i fc%vw test ( i ) zmz^f&ttm 



TBS O x ^A s ^sJ 



DmCPBA 



OBn 

|^j^Br BnO„, # ^OBn 

" X (R3)q + HS^O^° Bn 

6-2 

OBn 



6-1 



2) CBr 2 F 2 
K0H-A1 2 0 3 
/-BuOH 




OBn 



TBSO 



(R 3 )q 



K 2 CQ 3 



OBn 

BnO,,. A \OBn 



OBn 




2) TBAF 



ho*^ " 



M3t^>J 7 

(1) — (I) R 3 #-OH, -OC (O) R^ifeSft^ 

fc&m (1-1 1 ) £4bilr^ ( 7 - 1 ) (09*. «B F 

a • E t 2 O , S n C 1 4 , AgOTf-Cp 2 HfCl 2 ^)#^ETs 

^;v-fbRjJ&^=fT^ o O - ^>;WbgK C - =i ^ ;i/ 
<b#itfrb. *b-&«3 (7-3) (09x.iS N R.R.Schmidt et al., 

Synthesis, 1993, 325) 0 <b-£rtJ (7-3) fc 7 zc y 
gB^fc^^^WbT* Z. £ -Cfc&M (7-4) tc^iiffi*l.o <b£>W) 
(7-3) h (7-4) &M3£#!lU 3fc$!£lwjftS; (I) ©^J&JEl 
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OBn 



1-11 



«3)q 



,C0 2 R] 
OH 



BnO, 



7-1 



^C0 2 R, 

(R3> ^Ci% oh 



BnO, 




O 
II 

Ri— C— X 



OBn 




w c ° 2R ' T 



BnO. 



OBn 



OBn 



7-3 



OBn 



7-4 



({Mbs X&BUffilZlSJbo Zl±;\D>f> s -OC (O) CFa, -O 

-C ( = N H ) CClS^h-OMSISto) 

(2) -jfta (I) T-s Rstf-OH, -OC (O) RiT&afti-& 

±i3(DM3t^j 7 - ( i ) tmrnt isTmt>nz>fc&!%a ( 7 - 6 ) § 



( 7 - 7 ) £ L£o fb 



( 7 - 7 ) (D — -D(D7k ] 



E.Dolle et al. , Chem. Commun. ,1987,904) N {b (7-3) ^ f# & 
<b^#J (7-3) lili^j 7 - '( 1 K Hi 1 3 -Jft 
5£ ( I ) ©^^;JE^i:^^>o 



OBn 



Bn O//,.^X .<j,OBn 
Ao-S^' 



(R3)q 



OR, 



Z O' 
1-11 



OBn 




ORi 7.5 



Tf 2 0 



(R 3 )q 




OBn 



OBn 



io^Y v// ° Bn 



TfO 



OBn 



CO 



7-6 



(R3)q C02R, 

rr4t 



Pd(0) 

RlOH O 
BnO. 




7-8 



OH 



OBn 



OBn 



7-3 



OBn 
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£ fc<bi§r#j (7-1 1 ) zm^xitsm (i-i i) tmm(D*y 
nj >y%ft-?tc'&, T*?-))/m (Ac) ^An*;i/AR)S (0H;t« 

S.Kajigaeshi et al. , Synthesis, 1985,674) CTYb-^t? (7-3) t 



(R3)q 



OBn 

BnO,,, JL *OBn 



l-u 



Ac 7-11 

(Ac=-COCH 3 ) 



1) NaBKh . NaBr. ^q^i^T 011 
NaOH, H 2 0 I 

AC I J. 2)H 3 0* 0 ^ 

BnO^^Y^"'OBn BnO. 

OBn 7-12 7 . 3 § Bn 




OBn 



(3) — J&5£ (I) T-s R^-OH, -OC (O) ILiT~&4><h& 

ih&W) (7-9) izttXsVklkmi (1) tfxt<k9t:7U;i/C-^ 
;i/3i/;Hb5Jit^t, ib^^j (7-10) & <, <b;£r^ (7-1 

o) &m%km 8 -lass (i) cD&mmmhtaZo 




OBn 
BnO /A .*OBn 

z X 0 J^OBn I"" 




.OBn 



[&1 



(<b b Z teiuffifciliu b) 
8 

#^»t£#*:'b-t©Sai;&$S (I) 

(a) D-p-fch*n^>:7 x — ;p^U > ( 8 - 1 ) ©7jc^*^ 
E.Wunsch£> (Chem.Ber. ,1958,91,543) CiD^y^Mfffi 
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Itft^tl ( 8 - 2 ) Hfc 



OH 




1) NaOH, H 2 0 

2) CuS0 4 



OBn 



H 2 N^ ^C0 2 H 



3) BnBr, NaOH, MeOH 

4) 0.5N HC1 




H 2 N X ^C0 2 H 
8-2 



it&ya (8-2) 07U»^Boc{bt, Ib&'tio ( 8 - 3 ) a 



fc 




OBn 



Boc 2 0, Et 3 N 



H 2 INT ^C0 2 H 
8-2 




BocHN ^C0 2 H 
8-3 



ik^^n (8-3) £W.W.0gilvie*>©:&$& (Bioorg.Med.Chem. , 1999, 
7,1521) lz£Y)^ *)],tf>m»%mgtls{b&#l (8-4) iibfe^s 
JB&Boc*bb % -fb£*«J (8-5) £L£o 

QBn OBn OBn 

1) CIC0 2 l Bu, Et 3 N, THF 

II Z\ 2)CH 2 N 2 /Et 2 Q || j I) HCl/EtOH 




BocHN x ^C0 2 H 
8-3 



3) AgOBz,Et 3 N 

4) BnBr, DBU 



BocHN 




C0 2 Bn 



2) !M K 2 C0 3 aq 



8-4 




C0 2 Bn 



d©<k o liZVxm^ tlfcfl3-&.» (8-5) £W.W.0gilvie?> 
(Bioorg.Med.Chem. , 1999,7, 1521) £ J; £ s /?-^^^A^i:EB3g^ 
*s £-:7^*A (8-6)2: bfco 

OBn 




C0 2 Bn 



QTMSC1, EUN 
2) l BuMgCI Et 2 0 



OBn 



8-5 



H 



8-6 
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£ tz, ik^<® ( 8 - 5 ) littTO £ -5 £ lT*)fe¥St^J: UTi 
£dh#m3fe&o -f&;b*>, (8-7) £*fb. #3* 

:pc- j mmfc ( 8 - 8 ) *mmmT, itmmtih^® ( 8 - 9 ) tr 

So <b^-% ( 8 - 9 ) ZmmmMMTbl,, it^® (8-11) htic 
Ife&lzJr \y ~7 4 >g|5^ji7n (^Jii^NaHB (OAc), N a B H 4 
m~) (^iJx.«HC0 2 H, Et 3 SiHI) £{tffl£iHb 

£^ (8-11) h (^!lx^C.Cimarell et al.,J.0rg.Ch 

em. , 1996,61,5557),, fc&® (8-1 1 ) ttRttftffTx B n 0 H £ 

ftmz&s x-xr itx'tb'&yo (8-5) trzo its® 
(8-5) its ftmt.m®ti£&m"c{b&® (8-6) t-rzzt&m 

OBn 

Cr 




8-8 



C0 2 Ri 



OBn 




R,0' 



SfcBE <> L < ii 




CQ 2 Ri 



OBn 



C0 2 R, (BnOH, «tefcfr) 




C0 2 Bn 



.C0 2 R, 

U) H 

RlO 4 ^^ 8-10 8-11 8-5 

/? - 5 & $ A^b^^J (8-6) ^DominicM.T.Chanfe (Tetra 
hedron Lett . , 1998, 39, 2933) lc <fc t> N - 7 ;i/ jVih&lfoZ *£tz'&s 

^M5l7tilc i bK^>^;Hbt, <biir^ (8-12) h Ufco 




OBn 



1) Cu (OAc) 2 



2)H 2 /Pd-C 




OBn 



8-6 



8-12 



(R 3 >r 
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ftr-tya (8-1 2) £ C. R. Johnson ( Synlett, 1997, 1406) 

iztit^x yjvzi — xmmfo (1-2) itTib'&ya (8- 

13) h b o 



8-12 ^ 3 ^r 



1) Tf 2 O.Py 

2) 9-BBN, oBn 
BnO/,^. A OBn 

^L 0 J^QBn 



OBn 
BnO/ /#> ^v A \OBn 



1-2 



3) PdCl 2 (dppf), K3PO4 




OBn 



8-13 % (R 3 ) r 



4b -£r^ (8-13) CLDAM^fff;^ 

^^ffi^-^c -T;i/^-;i/-fbSii&^^b^^ (8-14) t Ufco 



OBn 
BnO/,. A^.*OBn 




OBn 
BnO/,.^JL A \OBn 



OBn 



LDA 



■^CC^Me 




OBn 



Me0 2 C v//// . 



8-14 



(R 3 )r 



-fb-£r#j (8-14) ©^X^;VgP^^^D^^h*i:bfe^. E.Negi 
shi£>©;?3?£ (Tetrahedron Lett. , 1983,24,5181) Id J; b it & %0 (8 
-16) t U fc o 



OBn 




MeOaC^*,,, 

8-14 (R3) r 



OBn 

1) LiOHaq 
OBn 2)(COCI) 2 



OBn 



3) 



Pd(PPh 3 )4 l 



ZnCl 



J^^y-^ ^""..^ 




(R 3 )p 



8-16 N (R 3 ) r 



(8-16) £J8&^>^;i"fb Lfc<&<®} (8-17) Lfcf£, 
ib£r#7 (8-17) 0^ N >gf$£E. J.Corey£> (J.Am. Chem. So 
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c, 1987, 109, 7925) fc £ D ^5ff»7C b-fc-frto (8-1 9 ) kt5 



OBn 
BnO, A ^X^ A OBn 




OH 



8-16 (R3) r 



CH 2 CI 2 



A, X (R 3 )p <>' 




OH 



OH 



8-19 (R 3 ) r 



OH 

h °//.-^aOH 



,OH 



CH 2 Ci 2 



( b) fc^m (8-13) tLDA^ffffl^ffci, fb^rt/ ( 8 - 
2 0 ) £f£ffl£^<fbiirt> (8-21) ii-T & 0 <fbl^ (8-21) ^ 
tgmMTzlsTlh&Vd (8-22) i:bfeo 



OBn 
BnO/,, JL *QBn 




OBn 



LDA 



OBn 
BnO,„^X^.*OBn 

,OBn 



8-13 (R 3 ) r 




(R 3 ) D 8-20 A', "(R 3 )p ° 




OH 

HO/,,A.*OH 



8-21 




£r erodes 

-A4 

(R 3 )r 



OH 



A ' Top ° iQr^ 



8-22 



r^. — jftsS; (I) T-Ai^^^(a) 



R 3 

R 3 //.jX^.* R 3 



( a ) 
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©<b-&$K Mz.\£fc&®} 3 9 &S!£3t0iJ 8 (8-15) \z 

ttJfcTZ&&. (8-23): 



ZnCl— <Q>— R4 O 



OBn 

BnO // . > J^;, ft OBn 

OBn 




8-23 



a ) : 

R 3 

-A (a) 

©lb^'#K MZ.&ih'&yd 3 8 fcis SS&ftl 8 Ic #£lWb-£tJ (8-12) 
fc*tJfo-r (8-24): 



(HO) 2 B^^>— R fS 



OBn 



8-24 



£fcs &5£0Mbl^#J (8-25) 



Br 

6 



H^V-CC^Bn 
8-25 

fi^^^i^^^^iiJ^tTO^h-CMf^^^^x^^ (S.J.Faulconb 
ridge et al Tetrahedron Lett. ,2000,41,2679). to^fe (8-2 
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yt^ts&tet vxommm (id 

ftliitJ ( 9 - 1 ) Mb-£r^> ( 9 - 2 ) fc£K.Tomioka£>CD#& (J.C 
hem. Soc.Chem.Commom. , 1999,715) Ic J; D 16 & tf -fr <b (9-3) 
T»^£ ;ix£<fb-£r^£f# 3 <> <b£r^ (9-3) £J3&&^ ( 
I ) £t#£o 3UM±fls£-&» ( 9 - 1 ) cDftfo t) iziy U ;i/ aiy -;i^x- 
;i/-f xm%m^Xfc&%} (9-2) fcift-Jn hxit^^a 
(9-3) =£H5ui:^t-§ao 




-«ac (i) 



1 0 

ft^tSttti^ bTCDM3£#l (III) 

lb£r%d (10-1) h (9-2) £ £E. J.Corey£ (Tetrahe 
dron Lett, ,1991,32,5287) fc: J; D US & -fr * Yb i%#J ( 9 - 3 ) T- m 
£ ft 5 ft; fc&Sfo (9-3) (I) £ 
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W^p >,) n 9.2 °> £ r °* - E( 2 N 



2)/BuMgCl/Et 2 0 



-/ft* ( I ) 



1 1 

^fe^^tS^i: LT©Iiil0iJ (IV) 

(R) - ( + ) - 2 , io-*>77-7;i/n (li-i) tm? 
d Mb£-$> (1 1 - 2 ) K teiir^ (11- 

3) ktSo'ft^ftl (11-3) £ T i C 1 4 . B F 3 • 0 E t 2 *f© 

;i/>f^K*fflv-c-f 5. >ib^ (l 1 - 4 ) £tt;bD£j&&-fr N -fb^^i 
(11-5) tt5, (11-5) £ N B SA^f^^t, m 

^XTB'AF (n-^h^ 7fjl/7> ; E^') A 7 =y 4 h* ) £f£ffl 
^f5Ci:T^-7^^ Afbllr^ (1 1-6) £f#£ 0 
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11-1 



I) NaH 



2)cico^ N ^co 2 Me 

11-2 





(R3) r 



K N V^^C0 2 Me 



11-3 



A4 



«3)r ^ (R3) q 



TiCl 4 ,Ti(oipr) 4 , 
DIPEA, CH 2 CI 2 



J)BSA MeC^C^//,,.. 



2)TBAF 




m&tifrih&ya (i i - 6 ) i±mmms tiaiftjat (8 - i 

5 ) §l#l)oi:^ai*l)o 




.,_ . D9-BBN, QBn 
<W, BnO/, 



OBn 

0,,JL A OB n MeOzC^w,,,. , 



OBn 

BnO, / .^s v , x \OBii 

,OBn 



11-6 jJ_ Aj 



2)PdCl2(dpp0.K 3 PO4 




S£3£#iJ 8 (1 1 - 6 ) & — JftSU I £ o 

£fcs to-£r#) (1 1 - 4 ) CDftt> D fc-fbiir (11-7) ^fflv^?»i:s 
PItR«K^iS"C'fh'&^ (11-6) £*tJfo-T S<b-£«$) (1 1 - 8 ) 
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TiCl 4 , Ti (oipr) 4 , 
DIPEA, CH 2 a 2 




11-3 



2) BSA 

3) TBAF 



its® (i i-8) iztti>m$km 7 tmm&jjmx'ft&yo ( 1.1 - 

9 ) ^#£t}^£ 0 



m *> fitaih^m ( ii-9) ji^itt^j 8 £fl!M-fl£5£ ( i ) 
mmm i 2 

fb£-& (1 1-6) £;£ 12 fi (Masataka Yokoyama et al., 
Synthesis, 1998,409) ft V> f# ?> <b-^ t> (12-1) £ fl§ ^ T s 
HeckRj&£f? V>Yb-^^ (12-2) £f#fc 0 (#| £ fcfR.F.Heck et al., 
J.Am.Chem.Soc., 1968,90, 5518) f# £ tt it & (12-2) lii 
3i#>J 8 Id^VK -#£5£ (I) <Z)i§r/$Jl*4£:&&o 





OBn 



.OBn 



Me0 2 a^„„ 



1-11 
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£fcx #6 ttfcib-&« (12-2) ftilrtJ ( 1 2 

- 3 ) £t#£o z>n ^it-sty) (12-3) &mmm 8 -®t 

5£ ( I ) <z>iirfi£Jjl3fti:&£o 



OBn OBn 




Mj£#'J 1 3 

<b-£r#» (1-11) t;w^i (BF 3 - 0Et 2> Z n C 1 2 ," A 
gOTfi) #STs -fb^tl (13-1) (R,tt-Me, -Br, - 
CH 2 OTBS) £JHV>Tn C-^*U=iWWb ( #1 x. fc£K.C.Nicolaou 
et al. jJ.Chem.Soc.Chem.Comm. , 1984,1153) ^frl^s it^^d (13 
- 2 ) £f#fco m£tlfc:<b<&W ( 1 3 - 2 ) CD R 6 £ N S£it#!l 1 - ( 
1 ) - ( 6 ) X&MSt^J 1 - ( 2 ) XiiMjt^ll 2 - ( 2 ) h|5j*§£7> 
;i/:rt Ft^ilfcis Sgjgftl 1 fcffcV^ -jfeS; ( I ) (D&J&mmil 
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OBn 

A. AN OBn . 
^Jw^OBn 



TMSO, 



T 



13-1 




OBn 



•OBn 



13-2 



mm.m i 4 

fij-Syo (14-1) hih^^O (14-2) *n*t> f7'J 
^'J-t-Jl/EjSi©Ay7'J (Angew.Chem. Int. Ed. ,2000, 

4415) & 5 ^&&S#£TT-©T;i/^;WbcD@K tc «fc t> <fb-&$i 

(14-3) 



M5£tfiJ 1 5 

Dheilly.L(Carbohydr.Res. ,1992,224,301)0^^ t^o bfe 

ib-grVd (15-1) <DMtx,s ADyHfcj; bm^tifzib&V!) (15 

-2) £W$&:&Jgl5« (^U--^-;H«^s ^^l^iSISm^ fcg? 



3 ) ^y7'J>^ ^©^cD^bSJ&fc: X D-fbiir^ (15-4) £ 




OH 

HO*.A v *OH 



y trjumfote ¥(Dmm&&T, it^%h (15- 
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BnO,,. %A OBn 



MeOOC. 



R 4 ' 



X^OBn 



I) «5c 



15-1 




OBn 

_^ BnO,,. JL *OBn 

2)^Dy>jt x^R^o-V'OBn 

15-2 

OBn 
BnO,,. X >A OBn 

Rro-v° Bn 

15-4 



^2 



Br 



o 2 



o H 



(R 3 > 



15-3 



MM#J 1 6 

mmm i 2 fcfir«fc-fb-&«n ( i 2 - 1 ) t<t^m ( 1 5 - 3 ) &He 

ck^/i&i3T* 3/ r >^bs -fb^ti (16-1) snicfc^-css, 

-fbl!?^ (16-1) 1 7 fc^ — *ft5S ( I ) t^t*$5c 



OBn 
BnO/.. XyvOBn 

, X 0 J^OBn 



R 4 — O- 
12-1 



4l 



(R 3 ) p 



Br 



O2 O HN 



r 



15-3 



< R 3>p OBn 

02 0 hL. ,„ 



OBn 
OBn 



>n 
CR 3 ) r 



mm.m 1 7 

-fb-^-^ (l 7 - l) 0*>77-^;i/^ a &2k^<b u^e? &m*m 

(17-2) t LT (A>77-X;^AIi|EliR 

> N D n ^ >m<Dmmt¥Rm-gitz> a> N ^sdcc (1, 3 

- i? > 2 D -\ * > ;v * )V # *j ^ x j? ) , D E P C 
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)\,*/t-y) m<om^m^i^m^^T, mt*?-u>, dmfh ®i 
mcpBijfozvTmfc u -jftss (i) §f#^ 0 bu 3 p, Ph 3 

P^©#£Ts DEAD (^if;V7^A;i/^ U— h ) N DI 
AD (*;>fvrn^7VJ?AA^*/l/-h) ^©^SESCISSXfcJ: ( 
PyS) 24RjS^t§^, B: 2 , 6-^^DD^>v-r;i/^D 
2, 4, 6-HJ^dd^>v^;I/^diJ Ff^NaH^Ol 

lIHbbs -fl£5£ (I) £ h#T-;*&o 




X&s fbllr^ (17-2) ^x^riWb <b-£r'#g (17-3) i: 
bfef^s -fb^r^J (17-3) £ L D A , LiHMDS CU^^A tf 
* (F'J/^^^'JJl/) 7^5: n, NaHMDS CthU^A h*^ 
( h V V )l) 7^ n, NaH, t -BuOKIOlI^T 

H F^ig^i^jfo^-fc!:^ fr N ^IMiEtMgBr , t-BuMgB 
r^©^';rz^-;i,^^§^ffl^-&, -125$ (I) £f#3o |5j*i©^ 
Ji& £{bi§r^ (17-1) izttVXft -pT^-JSM ( I ) 
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HO. 




(R 7 I± Me.Ett«-f) 



4-a 3 rn.it 



(I) 



mmm 1 8 

<b^^j (18-d s -BMb-fe u >m&m^xm<b5iifo%ft 

^l&fc&yo (18-4) tPd (OAc) 2 -^>v*^y >-51J^^ 

mte¥<Dm<bjsmui& D-fb-^ti (i8-2) ^ufc^s 8 tm 

Hit T h >g0CD^M5E£fTlWbl§r^ ( 1 8 - 3 ) §115, * fc N it 
(1 8 - 4 ) )\ H n 4? v — is 3 is £ ft w N <b -&^J (18- 



BNSDOCID: <WO 02066464A1_I_> 



WO 02/066464 



PCT/JP02/01481 




(R 3 )r 

mmm 1 9 

<h&<to (19-1) *^&m7n (mz&. m&&mmt£*m\,iz>j5 

& : R.Noyori et al . , J .Am. Chem. Soc .,1987, 109, 5856) Ltft^ft ( 
1 9 - 2 ) £?#3o <{h&%0 (19-2) (D7km&Z!\&MmiZ&m@k, 

mm&m?ziy>x&7kM&*mmftmRi&g i£Tfc-&<®} ( 1 9 - 3 ) 

bTZ> 0 <b-£#J (1 9 - 3 ) t^L, fc^m (1 2 - 1 ) ^Heck 

^^tz—mm-^^mmm^-r^ c t-zfc&m ( 1 9 — 4 ) *m 

Xl±<h&M (19-5) tUm£i)& T.Hayashi et a 

1. , J.Am. Chem. Soc. 1984, 106, 158-163; A. Saiga et al ., Tetrahedron L 
ett. 2000, 41, 4629-4632; ;C. Dai et al .J. Am. Chem. Soc. 2001, 123, 271 
9-2724) Us ffi^fe (19-4) £f#3 0 ft^fe (1 9 - 4 ) it^M 
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?!i8icfiHv (i) omnia** 




Br ! >^ e X<C R 

j-(R 3 )n 12-1 
^-V^-Mfc T—^^^ 2)H 2 /Pd-C 




R 7 ^-N^ x 

19 . 3 (R3)n IZ n ^R4^0-^-R 7 

19.5 PdBm ± team MM ^ n 

( R 7 li -OAc -OBn S) 




S£3£#!l 2 0 

^ > (20-1) £M3t#ij 1 9 tcftV^^f JBtg btlb^ll ( 2 0 
— 2 ) £ T 3 o fc&ifa (2 0 — 2 ) ©^X^;i/gP^SD7k^^ It Mm 
T2> i3)V^>m.h bfe^s &§i§r#J&ffl^T /? — 7 ^ * A-fb (mZ-&V 
CCi) ^•yrT<b^^I (1 9-3) *n%o i; fcs fblir^J (19- 
3) fcUbl^ (2 0- 2) <D£-v^*A{b (^^.KEtMgBr 
^) *C £> *i£ o -fb-^-^l (19-3) &S£3£0!l 1 9tf l\ -J&5£ 
( I ) cD^^i:^§ 0 
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Br 



2) fi-??fMk 



o 




(R3)n 



M^ttf'J 2 1 

ib&yo (19-1) CMUIS^^ffl^tfel, fc^ft (21- 
l) fcin*<fb£-«j (2 1-2) hT^>o fls-S-t) (2 1-2) §^#38 
7u bT-fb^^j (2 l - 4 ) -r a *biir#j (2 l - 2 ) tc<biir^ ( 

2 1 — 3) &ftm$1£Xlh<&!to (21 — 5) tt^o 4b -g-^ (21 — 
4 ) iztt,<&<M (2 1 - 3 ) &^ffl£i±Tfbl£rtJ (2 1 - 6 ) ^W^,o 
m^X, ih&VQ (21-6) hMgp (1 2-lXiil 9-5) t % *> 

v ru >^£^T<bi!r^ (21-8) x?-^* * a (21 

- 1 0 ) £f#£ 0 -fb-^t) (21-5) &^ji7cbT-fbi§>-t7 ( 

2 1- 7) £ Lfcgu m&h* v >^bT4b-£r% (21-9) h 
t^o -fb-£r#J (2 1 — 9) /? — v ^ ^ Afc-r ^ CI h-£{b£r^ (2 1 
-10) £#3o J; -5 ;titzih-&%) (20-10) 

( i ) (Dmnhtz% 0 
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A-x O O 
(R 3 )n 



(19-1) 



1) ig§ 

2) ,^n- a 2-X 

A ' yJ 

(21-1) 



A3 



o o 



(21-2)^=^0*3)1 



A3 9" 9 • A4 

(R 3 )n J~\ A ' 
' (21-4) ^=^(R3)n 



OH O 



(R 3 )n-W^ n 



(21-3) 



A, NO 

prY- 

(R3)n i r ^ A] 

(21-5) • (R 3 )n 



(21-3) A_ 
(R 3 )n jT^ Ai 

(21-6) ^ 




(R 3 )n 



A3 



HN O 



FYS** 



A 2 

(R 3 )nf i - !^ 1 
(21-7) 



1) 



2) 



R 7 R 7 -^O^R4^ 
IZn^R 4 '^o'^- R 7 




(19-5) 



(21-8) 



OH O 

A 2 H^^r^ 

i^ A " 

X =^(R 3 )n 



(12-1) 



2) 



(19-5) 



R 7 <ffn 
R7'.- r ^..v R 7 HN O ' 

(R 3 )n J^r A i 




(21-9) \=^(R 3 )n 



A, (R 3 )n° 




Rt'-^.xR? 



(R 3 )n 



)n 



l^"A 4 
(R3)n 



(21-10) 



&*5x S^St^J 1 frt>m%tM2 1 T^LfcYb#5££:fe^Ts A „ A 2, 
A 4. R 3 . R 4n p. q N r N Z & fu 13 t |SJ & D s Reli-CH = 
CH 2 Xli-CH 2 OHs t?**3o- k & 1 JW±©fiESU lttOXttlfit 
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mm 

\>X T £ /\ A x * — fc a # % skm ^ V x *r d — ;W£T ft m iz o u t <D 

151*4 (CE-2, B*?lsT) §4ai#xfe. 3U7rD-^ 
^ Sl&fc# fb-^&fc 1 B 1 IsJS&f&l&PJS^bfco &4M± 

ffcS lOOglfcDO. 2mL©h^ ; EP3 *>?4©<^ (2tJRt») 
h ^^Dn^i^ot^^O^t^^Dfe, 2 0 

bfeo ii^3 1/7rD-JKi3l/^rD-;i/E-r^ b y n — 
ft^H!) £ffi^T«jebfc. ttl*4b^«<D»«tts ilDl/XrD-^ 

^^^ffc cts im»=i i/^r d— ;i/^jgcD±#^id^r-r a $p^ij^ (%> 

*1 3 *.©fttftt x - ^I»C^t 5 &te*s (%) ^^-TCD-Cs |©§ 
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*13 

















g/kg) 






o 
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— 1 5 6 
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o o 




q 


ft 




3 8 




1. 0 


4 


- 2 


4 5 




3 


4 


- 1 3 6 


4 6 




3 


4 


- 1 4 7 


4 9 




1 0 


4. 


- 5 5 


5 6 




0.3 


4 


- 8 4 


5 7 




0.3 


4 


- 8. 1 . . 



c -;8i©ge^t£ &mwz-r % c >; ( a) ^o-t';;^ 

-ffc ( B ) VAfe ^ U 3 >> — -If N -T^t)^ a -N-T-fe^;i/-D - 

#5?^ M^^-^--fe*{3^-r^^%#:^^^:i4^. Mark von ltzstei 
n£>©#& (Org. Lett. ,1999,1,443-446) lzft\,\ itmUm. U c 



CH 2 OH 

HO v\> 

^ AC (A) 



No Reaction 



CH 2 OH 

HO V*o 

NHAc 

(B) 



CH 2 OH 
RHAc 
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MM ; a - N - T± D - jfcf 5 P h V ^ — ^*--if -V y fcjR 

0. 3 2 unit (1. 6 9 unit/m 1 0. 1 %B S A^ttrO. 5M 

mm ; ^x^ggffiS ( p D = 3 ) 0. 6 ml 
Um. ; 3 5 °C 

l^h'^AlitO. 6mK 110. 3 2 unit£ ;!jq x. s 3 5 °Ct 
£<Z>Klfc©*gS0& St 28^*5 (%) £&lig 1 4 fc^to 



1 4 





2 


4 


6 


.8 


10 


12 


18 


24 


B 


89 


79 


68 


57 


50 


45 


40 


22 


• A . 


100 


100 


100 


100 


100 


100 


100 


100 



#s 3£-£;frfc:;&Q7jc##g££tt 2 4 RtF^ £ £ i\t 7 8 %^^itfc© 
C-T y (A) fcfc, ?«aD#*l:J:5KlSgltf % 2 4Bf Ha 

tike* mmm £ & d n m%.g n 3 $ © -e & & i\ 0 
Hiwj i 
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4 - ( 4 - {C( 5 S , 2 R , 3 R , 4 R , 6R) - 3, 4 , 5 - h 
UtKD^r^-6~ (t: FD^r'>^f;i/) F'o-2H-t'7 
> - 2 - ;v ) 7x-;i/) ( 4 S * , 3 S * ) - 1 - (4-7 

;^D7irjl.) -3- C3- (4-7Jl/tP7i^;i/) 7Dtjl/) 
T-tf 5^>- 2 (<b<&#j (2)) 




1 - a : ( 1 - 4 ) <D&J& 

ih-&%0 (1-2) (5. 37g)0THF»*(7OmL)fc, 9 
-BBN (5 0mL. 0. 5M THFgi) £ijn;Ls 5 mmtiQf&M 

^Zflt b o 

S^IIifi^f^Sl^ K 3 P04 (1 OmL, 3M 7k$Sifc)£ 

3^;u) ^n^-<>-fe*> (3. Olg), P d C 1 2 (dppf)( 
0 . 7 3 g) (DDMFmW. (100mL)^iDx.s 18 mmMWVtzo 

TBAF (15mLs 1. 0M THF^t) £jtjn;Ls 3B£fiam#b 

"7 h ^7 7 *f (SlxfjHXr)l/ : >= 1 : 2 ) ttii 

bs it<&® (1-4) £ 3 . 58g, 2?t*I (mm 5 6%) fct&fco 

Mass (ESI) m/z : 662 (M+H 2 0)+ 

IE (KBr) : 3430 cm- i 
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1 H-NMR (CDCl 3 ):2.71(dd,J=8.8,13.2HzM.13(dd, J=2. 4, 14.2Hz), 
3.32~3.36(m,2H),3.45~3.50(m, 1HK 3. 60- 3. 74(nu 4HM.48-4. 68( 
m s 6H),4.80~4.95(Bi,4H) x 7.18-7.37(Bi,24H) 

#%#J 1 - b : ih-&®) ( 1 - 5 ) ©^r^ 

it & ^ ( 1 - 4 ) ( 3 . 6g) 0^DD*;i/Aii (2 2. Om 
L) IC N Mn0 2 (9. 6 5 g) £ jbQ ;U 2 Bf P^JD f&jl^ L fc o S/fo 

^ d-5) $3. 46g (mm 97%) ttm&mmt utiifeo 

Mass (ESI) m/z : 660 (M+H 2 0)+ 
IR (Or) : 1692 ci-i 

1 H-NMR (CDCl 3 ):2.77(dd,J=8.8,14.2Hz),3.16~3.20(m,lH),3.32 
~3.36(m,2H),3.49(dt,J=2.0,9.3Hz),3.61~3.66(m,3H) s 3.72(t s J=8. 

8Hz) N 4.46~4.67(m,4H),4.81~4.97(m,4H),7.18~7.41(iD,22H),7.74( 
ds J=8.3Hz),9.95(S,lH) 
Yb^^J ( 2 ) CD&m, 
( I ) ib-grW) (1-5) (3. 4 6 g ) o h;vx >m& (54. 0 
mL) £ s ^U^r^^ — i/ — ?* (3. 4 6 g). h->;i/^ (Mi&m.), 
P-7;vtD7-ij> (0. 6 1 mL) *jnjt\ 1. 5^^jd^31^ 

do ( i ) n btitzih-swcD b (54. 0 m d t 

n B u 3 N (5. lmL) SjDxfco 5 - (4-7^*P7x^^) 
^>^>^7DiJF (1. 16g)^ip^ s 1 SB^MM^Utc^, 
IN HC imm ( 1 5mL) £#D*s 1 5^P^^#bfe 0 ;£$|Ji£ 
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(III) (II) TM# £ tife-fb^rtJiCM eOH : T H F = 5 m L : lm 

Lom&mmt io%pd-c (2oom g ) zmx., 7km%^rm. 

U * ^A^Dx'h^^y^ — (^dd^;i/A : p< * y — ;i/= i 

0 : 1 ) fctlil, ( 2 ) * 6 4 m g (jRsfs 2 6 %) &ft fc 0 

Mass (ESI) m/z : 554 (M+H)+ 

IR (KBr) : 3376,1737,1503,1218 cm- i 

1 H-NMR (CD 3 0D):1.82~1.98(m,4H),2.65-2.78(in,3H),3.09~3.39 
(m, 7H),3.64(dd,J=5.4, 12. 2Hz h 3 . 77~ 3. 81 (m, 1H), 4. 94-4. 98(m, 1H), 

6.98~7.05(m,4H),7.18~7.22(m,2H),7.30~7.33(m,4H),7.38(d,J=7. 
8Hz,2H) 

mmm 2 

4 - ( 4 - {C( 5 S , 2R S 3 R , 4R, 6R) - 3, 4, 5 - h 
UT-feh^->-6 - (y±h^->^^JV) -^;i/th*D-2H-h-^ 
> - 2 - -Ol/ } ( 4 S * , 3 S * ) -1- (4-7 

)Vt$tu 7 i - ;i/ ) - 3- C 3 - (4 - 7;i/tD7i-;i/) rot;^ 
T-tf^-^>-2-^> {ih-€r<M (3)) 
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ih&® 2 ( 6 0 0 mg) ©ig-fb^ ^ 1/ > ( 1 1 . 0 m L) ?§ti:E 
t 3 N (0. 7 7 m L) N mykBm (0. 4 9 mL)s DMAP (MJ& 

V ? -f — (0^^^;i/^x^;i/:^^it>=i : 2) ttlit, 

-fb^rtJ ( 3 ) £ 6 0 0 m g (iR$s 7 7%) ttf fe 0 
Mass (ESI) m/z : 722 (M+H)+ 
IE (KBr) : 1749,1506,1380,1221,1029 cm- * 

1 H-NMR (CDCl 3 ):1.82~1.84(jn,4H),1.93(S,3H),1.97(S,1.5H),1.9 
8( S, 1. 5H), 1. 99( S,1.5H), 2. 00(S,1.5H), 2. 02(S,3H), 2. 61-2. 64(m, 2 
H),2.79~2.82(m,2H),3.07~3.08(m, 1H), 3. 56~3.69(m, 2H), 4. 02-4. 
23(m,2H),4.58(d,J=2.4Hz),4.89~4.95(m,lH),5.03(t,J=9.3Hz),5.17 

(t,J=9.3Hz),6.90~7.007(m,4H),7.08~7.12(m,2H),7.18~7.24(m,6 
H) 

#%#'J 2 : 'fb^-t) ( 2 - 2 ) 

4 - (2, 3, 4, 6 - h^-o-^>^;i/-/?-D-^*;i/zit: 
^y^;w) ;v (ik^'ty) (2-2)) 

OBn 




p - ( t e r t - r ;i/ ^ 7 i — ;i/ d * is ;i/ 3=- ;i> ) — 7* p ■=& ^< 
> -t? > ( 6 . 66g) fc-78'CT-nBuLi (lOmL, 1. 57 

m ^*y->mm Jtwm LtSD^ib^ti (xi) $-7 8°ct-t 
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F^>^^^ D ;7n>(I)(7. 3 1g) CSTlfco 

&#b«£T-]i£^b£ 0 m&rmm^m^v. 

n % titzfc&W)%:i&<ib * 3- U > (2 6mL) iz?gfl?L, - 5 0°Cf 
EtaSiH (0. 8 2 m L) , B F 3 • E t 2 O (0. 33mL) £ 

*s i. 5 m?£m&\,tco f&mmw7k*toz., lmmmn^, mmm 

3 ) tltLs tol§r#l( 2 -2)1. 48mg (iR^ 1 5 
IR (KBr) : 3388, 1452, 1362, 1210, 1068, 1026 cm-* 

1 H-NMR (CDCl 3 ):3.49~3.81( m ,4H),4.04~4.96( m> 13H),6.92~6.9 
5(m, 2H),7.09~7.76(m, 2H) 

##0>J 3 - a : ih^Vn ( 3 - a ) CD^rEfc 

4 — (2, 3, 4, 6 — 5^ F7-o-^>i/Jl/-/3-D-^'Jl/Dt: 

^y->;v) * h ^>>g ( |fi^ Ub&m (3-a)) 



OBn 
BnO/,, Jl vN OBn 




MeOOC 

lb<&W ( 3 - 1 ) ( 5 5 5 m g) N ^;i/- P -bFD^^^>v*i 
-h ( 1 5 3 mg) N PPha ( 3 9 4mg) 0THF (5. OmL) 

mmizD iad (o. 3mD ^^J^x^ 22 mmmwLtzo ^mrm 
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y^JV : ^*rV> = 1 : 3) CtlMU Ib^t'W) (3 - a) § 1 8 0 m 

g (42¥ 2 6%) T-f#fc 0 

IR (neat) : 1713, 1605, 1434,1359,1248, 1164 cm- i 

1 H-NMR (CDCl 3 ):3.49~3.77(m,7H),3.89(s,3H),4.07~4.11(m, 1H), 

4.19~4.22(m,lH),4.51-4.60(m,4H),4.82~4.89(m,2H),4.94(s,2H), 

6.87(d,J=8.8Hz,2H),7.15~7.36(m,20H),7.96(d,J=8.8Hz,2H) 
###13 -b : ih&Vt) (3-b) <D^m 

4 - (2, 3, 4, 6 — t=- h ^ — o — s<> i? ;]/ — /3 — D — j]/ zn Y. 
^y.s>;i/) * h )]s7jizi—ji (jb^ti (3-b)) 



L i A 1 H 4 (1 Omg) <Z)^ — ^ ;i/ (5mL) tc s Yb^^J ( 
3 - a) (18 0ms) <D^ — ^)\s (5mL) 0 °C Id T #D X. £ o 

^^tt 1 5^F^Jtr#bfc^^7jc (2 . OmL), 15%7KiMb^b 
U^AtK^^ (0. 5mL) *mz.tz 0 -te ^ h 3ii§^ 

: ^^-V>= 1 : 1 ) ttilU ib&VQ ( 3 - b ) $ 1 6 0 m 
g (JR* 9 3%) T-f#fco 
Mass (ESI) m/z : 684 (M+H+Na)+ 
IR (neat) : 3442 cm-i 

1 H-NMR (CDCl 3 ):1.56(s,lH),3.49-3.53(m, 1H), 3. 60- 3. 77(m, 6H), 
4.08-4. 12(m, 1H), 4. 20-4. 23(m, lH),4.52-4.61(m,6H),4.85(ABq, J= 



OBn 




OH 
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11.2Hz,2H),4.93(s,2H),6.88(d,J=8.8Hz,2H),7.15~7.36(m,22H) 
3 - c : <fc^#j (1-14) CD-£fi£ 

4 - (2,3, 4, 6 - r h5-0-^>i;;v-/?-D-^;i/Db: 
7 J ^>X7JVrt K (-fb^rtl (1-14)) 



OBn 




1-14 



(I) [4 - ( 2 , 3, 4, 6-r F7-0-^>y;i.-^-D- 

BSO. 9 g t-<> K 0 . 05g£jfjn;U 20^^ 

afc$S«t<**;fc 0 SJ&ifc&tffiJLs S?3i^-^3L— 5^;i/ 3 OmL^iDi, 
3£H £ 3 S!J b s 3 r& £ ilfti b £ 0 ^U^^l/ft^A^D^h^^ 
— : -vdf--y- > = i : s) fcT*ta£b/fe 0 

(H)(1) i!9f#^tife^D^#: (2 24mg:) ©DMSO (3 
mL) mmiz. NaHC0 3 (4 5mg) &lm?L, mUlzx 1 BSfflx 
1 0 0-CfcT4l$mi»#Lfc. KJfcttfcftK^^a:;*^;!/ (30m 

a tzxt&m^tzo mmzm&irz t s ( 1 - 1 4 ) 

Vt%dmtVTi&m2 6 % ( 2lg) T-f#feo 

Mass (m/e) : 436 (M+K 394, 307, 273, 245, 214, 163, 135. 105, 77, 51( 
BP) 

IR (neat) : 2914,1641,1437,1257,1017,954,708 cm-* 
' 1 H-NMR ( CDC1 3 , 400MHz )cJ :1.96, 1. 97,2. 06( 12H, eaeh, s), 3. 75-5. 4 
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0(7H,mK7.96,8.02(4H,ABqhl0.06(lH,s) 
MMM 3 

2-(4-C4-.{(5S, 2 R , 3 R , 4 R , 6R)-3, 4 , 
5 - h 0 t K D 3r is - 6 - (fch'D^^^^;V) -^;i/fcKD-2H 
-^7>-2--f;i/^ ^^^} 7x-jb) ( 4 S *, 3 R*) -1- ( 
4-7JVtD7xrjV) -3- C3- (4-7il/^D7xrjk) 7D 

t:;iO - 2 -rt^y-TH f-ts-jv) y i y 2 ^7n;t; 



( I ) <fc (4-4) (3. 1 9g) CD7tf> (22. O.m 
L) mm^-. 2 -7n vmm^T-JU ( 0 . 7 7 m L K ij 
£ A (0. 97g) £JD£. 4 0 KpBSiP^aatbfe* £ffi£-Cife**& N 

* — : 1 : 3 ) ttiltfe c 

(II) ( I ) -vm bfttzih&m (2. 93g) ; -71/ - ^ h 

=5 t K D y ^>m-^m (1 : 1 , 4 0 mL) fc$gj£ bfc„ 1 0 % P d 
-C (0. 3g) §Anx.s 7k3Rtl3KTMSfr 3 NfBB!ft#bfco -te 5> 

- ( ^ D d A :^;->=10 : 1) ttllt, ffc-g-^ 1 8 

* (1. 21g, 51. 8X (2 II))' £Tf#3o 



OH 
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OBn 




OBn . 



4-4 



y 4-2 

1) Br^CQ 2 Et , k 2 C0 3 



2) H 2 /Pd-C 




18 



0-^^C0 2 Et 



-ffcl^-#J 1 8 ( 4 0 0 m g ) h7bh'D77 > -7k?gi§rM ( 5 : 

1 , 3mL) tz&m<h U A (5 0 m g ) §An^. 8 BtP^ 

^;i/*7A^D-7 ( ^ D D A -;u= 5 : 

1) fctllt^ils Yb^^J (19) § 3 7 7 mg (ft* 5 1.0% 
( 3 !§)) fctfa,, 



OH 

h O//.^*^.*\OH 




OH 



18 



CQ 2 Et 



UOH 



THF-H 2 Q 



OH 

HO /A JL A \OH 




19 



"O^ ^C0 2 H 



Mass (ESI) m/z : 636 ( M-H ) " 
IR (KBr) : 3400,1722, 1503 cm-i 

1 H-NMR (CDaOD):1.53(s,6H)a. 81- 1.95(m,4H), 2.65-2. 68(«,2H), 
2.72~2.78(maHK3.09-3.41(m,7Hh3.62~3.66(m,lH),3.77~3.82( 
m,lH),4.81(d % J=2.0Hz,lH),6.85(d,J=9.3Hz,2H) N 6.97~7.02(m,2H),7. 
18~7.22(m,4H),7.30(d,J=7.8Hz x lHh7.38 ( d, J=8. 3Hz, 2H) 

MMM 4 

6 - C( 4 - {( 2 S*, 3 S *) -1- (4 -7WD7 ^-JV) 
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-3 - C 3 - (4-7;i/^-D7i-;i/) -4*^V7t'5 : 
y>-2'-f;i/}(2S, 3S, 4 R , 5R, 6 R) - 3, 4 , 5 - 

*s y K (tfs-£$> 1 7 ) 



-fb-^#J2 (300mg) N TEMPO (2, 2, 6, 
f-fr ~ 1 - b* ^ >; ^ jv * * > , 7'l-7^A;i/) (lOmgK KB 
r (lOmg) (6. 6mL) $g$ft fcffifflMzfc ( 

6. 6mL). NaOCl (6. 6 m L) & in ;U IStT3^P^j| 

*&7j<T*ifc#bs =£BiT-S&*Ufco tt^I^SSts >>U*y;i/*7 
Ai7D-^f>i7*^7-f — (^DP^c;i/A:^<^y — ;i/=10 : 1) (CT 
lits M17^90mg (i&2£2 9. 4%) tt^fe 0 

Mass (ESI) m/z : 566 (M-H)~ 

IE (KBr) : 3388,1737,1509 cm-i 

1 H-NMR (CD 3 0D):1.82~1.97(m,4H),2.65~2.68(m,2H),2.71~2.79 

(maH),3.12~3.24(m,3H),3.34~3.52(m,3H),3.62~3.68(m, 1H) % 4.84 

(d N J=2.0Hz,lH),6.98~7.05(m,4H),7,18~7.21(m,2H) N 7.29~7.37(m N 
6H) 

4 - a : fb£-$j ( 8 - 2 ) <D&m 
D - p -sOiS)l>tf*^7 V is> (ih-^^J (8-2)) 



OH 




F 
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OBn 




D-p-hFDJr>>7i-j^'J^> (8-1) 16. 7 g CD 2 N 
- N a O K7kmm 5 0 mLiit CuS0 4 - 5H 2 0 (12. 5g) 

(d?k i o o m-L7kmm*to?i, 6 o °ct- i mmmn-r ^mm^m 

S^T!^^ls 2N-NaOH*iS50mLx * * J — )V 5 0 m L N 

i? JV 7 n 4 n 3. 0 mL %iQ;U MU-e 2 0 US RB « # "T S o 
*fftBll$5^ls 7Ks T-fe h >£T&#U££K 1 N-H C 1 7j< ig$E 
3 0 0 mLI:jlDis ^St? 1 RSBSBm-r * » #fm^£3Jfcb. zfc N T 
■fe h >Cti5t§ls ^!^-T 3 httx^m (8-2) $13. 18g (IK 
* 5 1 . 3 %) T"f#3o 

Mass m/z : 212 (M-45 ) + , 122, 91(base), 65 

IR (Or) : 3022,1587,1509,1389,1248,1008 cm- > 

1 H-NMR (CD 3 0D):5.07(s, 1H), 5 . 16 ( s, 2H ) , 7. 12(d, J=6 . 8Hz, 2H), 7. 3 
4~7.48(m N 5H),7.45(d, J=6.8Hz,2H) 

##004 - b : <bHr^ ( 8 - 3 ) ©-^^ 

)V) {ih^^O (8-3)) 



fc-SVo (8-2) 12. 53gOTHF-* (140mL) 
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OBn 



BocHN 
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fc7K^ThV^^;i/T*> (16. 4 mL), (Boc) 2 0 (13. 
5mL) ZMz-mU-Z 4&f?3m.ft-t % * THF^ME^Sl, BSzk 
it 1 0 >m?KmWHzX pH4tt5, SSxf^j^rjl/ ( 

100mLx3) Hjiid L, ttm^STk (100mLx3) 
( 1 0 0 mL x 1 ) CTS^L, ^2k«ft^^- h »J •> A fciT 3 0 

-fbl^ (8-3) §17. 4 g T"f#feo 
Mass m/z : 357 (M+), 331, 301, 283, 256, 212, 148, 120, 91(base) 

IE (KBr) : 3298,2968,1791,1656,1608,1506,1452,1392,1242,1161 
cm- i 

1 H-NMR (CDCl 3 ):1.23(s,9H),5.05(bs,3H),6.94(d, J=8. 3Hz, 2H), 7. 
32~7.41(m,8H) 

4 - c : <b-£>$) ( 8 - 4 ) 
(3S) - 3- [4 - ( ^ > 5> JV It * > ) 7x-;v] - 3- [ ( t 

( 8 - 4 )) 



OBn 




fc-&«D (8-3) 14. 4g©THF (80mL) &Sftfc % tK^T 

(5. 9mLK ^fvyf;^DD*;M-|> (5. 
8mL) tin^s 40^FII#bfctCH2N 2 /Et 2 O (N, N- 
^^^;i/^hDV>b^ (30g), Et 2 0 (lOOmLK 40% 
K-OH2k»« ( 1 0 OmL) cfcDWK) Sinits 1. 5 KpBB«#-r * . 
A c O H fcTSMJCD^T V p< * >%frM bfc^, x-riKlOOm 
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L) s 7k (1 OOmL) &MZ.±T%&misttm. x-fM^S 
Lf&ftlSWTk (1 0 0 mL x 2 ) s (lOOmLxl) lz 

HF:*(80mL:15mL) m®.t is ;i/ M-^ > y* 

hO. 93g0MJx^i/7;>8. 3mLS«$HDi, gfi^2fif 
Hift#-r*« Kjfc**:*-^;!/ ( 1 0 OmL) fcT#iRL, 1 0%H 
C 1 tJc^^ ( 5 0 m L x 2 K zfc (100mLx4) N fiSftA^zlc ( 5 
0 m L x 1 ) I, h U £ A T* t&M. f 3 o 

*U lfl$7-fe h 'J;V (8 OmL) iti:lfciDBU7. 0 
mL, ^>^;i/7*DYn-5. 7 mL fciniU iSt 4llij|#t5, 
S/foM£Bt^J:^-;i/jL;*^;t/ ( 1 0 0 mL) t3#f^b 1 0 %^m>S? 

*** ( 5 o mL x 2 k mm mm*. doomLxiK nm±m* 
( i o o mL x i ) ciT«fe^b. m7km.m± h u ^AttMtSo 

n--N^rit>=l : 2) CTJHfSgf £ hih^^} ( 8 - 
4) §10. 35g 5 5. 7 %) -znZo 

Mass m/z : 461 (M+), 404, 360, 314, 270, 212, 180, 121, 91, 57(base) 
IE (KBr) : 3394,2956,1731,1689,1500,1290,1224,1149 cm- i 
1 H-NMR (CDCl3):1.51(s,9H),2.89~3.12(m,2H),5.10(s,4H),5.09 
-5.13(m,lH),6.99(d,J=8.8Hz,2H),7.30~7.54(m,12H) 
4 - d : fc^im (8-5) (D^m, 
(3S) - 3- 7-^y-3 - [4- (^>S>;i/**SO 7x^;V] 
ro^^>i^>j;;i/x7,r;HgiJg (ikS^ (8-5)) 
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ft ffi (8-4) (3. 0 0 g ) <DWm^3- JV ^ )\/ (30 



l) mmiz i 7 j -jvmm i omL^iox, 3B$B9gg& 

= 1 : 4) &in*N *SHftgK 3®U 3 ilftl^ (8-5) § 

2. 46g (Ifcafs 9 5. 2 %) T*f#3 0 
Mass m/z : 361 (M-36. 5 )+, 344, 270, 147, 121, 91 (base), 65 
IE (KBr) : 3016,2908,1725,1581,1512,1299,1245,1185 cm- i 
1 H-NMR (CDC1 3 ), :3.05(dd,J=6.4Hz,18.3Hz,lH),3.27(dd, J=6.4Hz, 

16.8Hz, 1H), 4. 64~4.65(m, 1H), 4. 94~ 5. 03(m, 4H), 6. 89(d, J=8. 7Hz, 2 

H),7.15~7.41(m,12H),8.77~8.78(m, 3H) 
#%0d 4 - e : fc^'-m ( 8 - 6 ) 
(4S) - 4- [4 - (^>i?Jl**is) 7 ^-)\,~] 7 -fe* 5=- *? > - 

2 (ftllrfe ( 8 - 6 )) 



ft-^t) (8-5) (6. 48g) ©SPK^^-^^^^^S^IftfcTk 
(15mL)£#px.s IM-K2CO 3 7X^M^T^;b^7 U44£T 3 „ 
ff»if-;i/x^r;i/ (3 0mLx2) Wiffi bs ft tB r& * IS IP A % * ( 
5 0 mL x 1 ) ttiSt#l, JRE&flEEfe:*- h U S A KIT S 0 
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£gifebs B^£^>-£> 6 0 mLmmt Us h V ^?-)lT ^ > 3 . 
Smhs h'J^^;i/i/'j;^D7-f K2. 7mL^JDx. N Ii?nn."tfl4 
US fit M/foM£-te^-f h3?ibs 3?&£®£c^s — 

6 5m L t b s 7X^T 2 M — t — ^^JlT A £ a ^ 

i* - ^— ^frfeWL io. 7mL^snx.s i 8 mmmnr £o 

Mii&?^$7jc^ Is l&flm-fbT > ^ - T 7k r& (5 OmL)s 6f&:r.?- 
(5 0 m L K 1 0%HCl'zk$g*fc (5 OmL) SJDits 

(SOmLxl) fiftf &o &t>&tzmffim*7k (5 0 mL x 
1 )s mmmmyk (5 0 m L x 1 ), fiS?D:£jfi;>K ( 5 0 m L x l ) icT 
^#bs ^tK^^± h U t> Alzx&mTZo il^gil, 
UTb^^l/^^A^D^h^^^^ — (^DD^c;i/A : 7* -te h > = 1 
0:1) T^SL, f#^tlfeig H ^§^^j:^;i/^^^;i/ : -s^it>fc 
tt#ts 1&mT £ hit*&<®} (8-6) £ 2 . 50g (JR* 6 0 . 
7 % ) T*f#£„ 
Mass m/z : 253 (M+), 162, 91(base),65 
IR (Or) : 3184, 1749, 1698, 1540,1410,1248,1100 cm-i 
1 H-NMR (CDCl 3 ):2.84~2.88(ddd,J=1.0Hz,2.4Hz,15.1Hz,lH),3.39 
~3.44(ddd,J=2.4Hz J 5.4Hz,14.8Hz,lH),4.68(dd,J=4.9Hz,14.9Hz,lH), 

5.08(s,2H),6.09(bs,lH),6.97(dd,J=2.9Hz,7.8Hz,2H),7.28~7.44(m, 
7H) 

##0>J 4 - f : fc&m (8-26) <D&m 
(4S) - 4- [4 - (^>^;i/^-^r>>) 7 x. =l )\, ] -1- ( 4 - 
7;i/tP7xr;i.) ^-fe-^^>_ 2 -^-> HhA#j (8-26)) 
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fc&m (8-6) (1. 00g)©fift^fi/> (10mL)S» 
fch'Jx^7^> (0. 8mL) 4-7;^D7xz;v^'d-^ 
^> y K ( 1 . 1 lg) x « (II) 7-br-hO. 7 5g^iipx. N 4 

H^KKx^;vx^t;1/ (5 0mL)s 7k (5 0mL) fc:jg|¥U, 
^x^;i/X7r;i/i^MtSo zkJl & S icgm^ ?-;i/x. * ^ ;v ( 
5 0mLx3)itBl, -SteKfizmm^r^^ZTJlsmZTk (5 0m 
L^ttS 1 ) N 1 0 % H C 1 7l<*g?& ( 5 0 m L) s ISffiMWTlc (50m 

l x i > s &m-&m* ( 5 o mL x i ) t3T^#b. m*mm± v »; 

7^7 ^ - (^>4i> :x -r;i/=12 : 1) {:Till N 
lSSSfix^;i/x^r;i/ : * > fc: T ^^bT±S3<b-& 
» (8-26) SI. 06g (Jfcsjs 7 7. 3 %) T*f#3o 

Mass m/z : 347 (M+),256,210, 137,91(base),65 

IR (KBr) : 1731,1620,1506,1380,1242 cm-* 

1 H-NMR (CDC1 3 ), :2.93(dd, J=3.0Hz, 15.2Hz, 1H), 3. 52(dd,J=5.4Hz, 

15.2Hz,lH),4.93(dd,J=2.4Hz,5.4Hz,lH),5.05(s,2H),6.90~6.99(m,4 
H),7.24~7.43(m,9H) 

4 - g : ibS® (8-27) (D&m, 

(4S) -1- ( 4 - 7;i/^D 7 x -;i,) - 4- (t FD^i/7x 

-;i>) T-fe'^^y - 2 (-fb^-ti (8-27)) 
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•OH 



4b-£r^ (8-2 6) (2. 0 Og) Oiixf;vx^r;P-/^; 



(5 0 mL) &mt£ 5%rt^W A - mm 0 . 2 OgtiBxHs 

A:7th>=10 : 1) fct»St« ^ih&%Q (8-27) * 1 . 

36g (JR45 9 1. 9 %) T#3o 
Mass m/z : 257 (M+), 214, 120(base), 91, 58 
IE (KBr) : 3106,1707,1620,1503,1453,1383,1257,1218 ci-i 
1 H-NMR (CDCla), :2.93(dd,J=2.4Hz, 15.7Hz, 1H), 3. 53(dd, J=5. 9Hz, 

15.2Hz, 1H), 4. 94(dd, J=2. 9Hz,5.4Hz, lH),5.22(s, 1H), 6.85(d, J=8.3Hz, 

2H),6.93(s, J=8.8Hz,2H),7.23~7.27(m,4H) 
4 - h : ib&m (8-28) (D&m, 

4 - C(2S) -l - (4-7;i/^-P^3:-;i/) - 4-*#V7« 

» (8-28)) 
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flS^.tt (8-27) ( 0 . 3 5 g ) CD^<b^ ^ 1/>10 mLISifi 
(Z7X^T K'Jf>0. 1 2 mL. F 'J 7J^d^>7;^>| 

0. 2 6mL£;&D*x 1 B$HliJt#r £ o &7j<2fc ( 2 0 m L) £ 

a^S^^^^^rc^^;!/ (3 0mLx2) Jjljffi 10%H 
C 1 ?kmm ( 2 0 mL x l ) s fi&ftSWzk ( 4 0 m L x 1 ) N 
7jc (30mLxi) Ct^bv *ft7X^^^- h U £ A izxf&mr S o 

: n-'v = 1 : 3) HTflfKtSfcs gBtHbl^t) 

(It^m 8-28) $0. 48g (iRajs 90. 7 %) TH# 3 „ 
Mass m/z : 389 (M+), 347, 252, 214, 186, 137, 119(base), 69 
IR (Or) : 1734, 1509, 1416,1383, 1248, 1212, 1131, 900 cm-* 
1 H-NMR (CDC1 3 ), :2.94(dd,J=2.5Hz,15.2Hz,lH),3.16(dd, J=5.9Hz, 
15.2Hz,lH),5.04(dd N J=2.5Hz 5 5.4Hz, 1H), 6 . 98( U J=8. 8Hz, 2H), 7. 21~ 

7.25(m, 2H),7.31(dd,J=2.0Hz,6.8Hz,2H),7.45(dd, J=2.2Hz,6.8Hz,2H) 
##0'J 4 - i : ib-gyo ' ( 8-29) 
(4S) - 4- [4 - ({ 2 S , 5 S , 3R, 4 R , 6R) - 6 - 
[(^ > ^;i/^-^r^> ) * - 3 , 4, 5 - h I) ^>i?;V^-^ri/) 

hFD-2H-t7>-2-^;i/} ^ 7 - 1 - ( 

4-7jv*n?*=.j\,) T V 1? > - 2 - 3r > (4h-&Vo (8-2 
9)) 



OBn 
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<b^#J ( 8 - 2 8 ) ( 0 . 3 2 g) ®THF 4 . lmL*»tO. 
5M-9-BBN/THF (3mL) SftSipjU 6 m ®m %L T S 0 
M^ligJt^-?> L 3 M-K 3 P 0<?kmm ( 0 . 6mL) s TH 
F 4 . 7 mL, 4 - hT*f# Z> tltzih<&® 0. 2 2 PdCl 

2 ( d p p f ) 0 . 0 4 2 g £ flp £ s 5 0"Ctl 6«f@j|flit5 e g 
J6«fczk ( 3 0 mL) N ffKoc^-^i^^;!, (30mL) £ Jo ;U -fe 
^ -Y h^aibs 5r-S<l:^^3i^;i/^X^;i/ (3 0mLx2) ft& its £ 0 
ttffi*** ( 3 0 mL x 2 K ffimiki&7k ( 3 0 m L x 1 ) iZTVt® 

= 1 : 4 ) ^TMMf^ -fb^tj (8-29) * 0 . 2 0 9 g (JR 
*45. 4 %) ^f#§ 0 

Mass (ESI) m/z : 800 (M+Na(23))+ 

IE (KBr) : 2896,1746,1509,1377,1095,1068,750 cm-i 

1 H-NMR (CDC1 3 ), :2.69~2.75(dd,J=7.8Hz,14.7Hz,lH),2.89(dd,J= 
2.5Hz,15.1Hz,lH),3.12(dd,J=1.5Hz,14.2Hz,lH),3.30~3.37(m,2H),3. 
46~3.53(m,2H),3.59~3.74(m,8H),4.45~4.64(m,4H),4.81~4.94(iB, 
5H),6.90(t,J=8.8Hz,2H),7.19~7.35(m,26H) 
4 - j : (8-30) 

3 - {( 4 S , 3 R ) - 4- [4 - ({ 2 S } 5 S , 3 R , 4 R , 6 
R) -6- ( ^> 3? Jl/**i,;c *-/!,) -3, 4, 5-hiJ^>i?M 
-Wl/fc Fd-2H-^7>-2 — i )]/} *^») 7zr;b] - 
1- (4 - 7^^"D 7 i^ji/) ^-^ v 7 -if ^ s> > - 3 --f rot: 
Jr>m.* T-fr^^^jv (ibSVQ (8-3 0)) 
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2M-LDAA7^>-THF (1. 3 m L) £ T H F 3 m Ltd 
^b, - 7 8°CT-4bllrtJ (8-2 9) 1. OOgCTHF (1. 5 
mL) mmZitoZ-, mPl^bfet^f;i/7^iJl/-hO. 132 
gCDTHF (2mL) igM£*Qx^ 0. 5 BSP^it^ b IT S „ Mj&Mfc 

tafn^^br>^-^7jc (3 0mL) £Jd;U isciu g£i?^?-;i/ 

(6 0mLx2) fitHtSo ^tB^S^^0^^7jc ( 5 0 mL 
xl) tT^^bfets m?k^im± h V tp AfcT^ilt^o 
£b N SISi/'J*y;i/A7Ai'D?h^77'(- 
x;i/:n-^^r-^>=l :4) ttllt^iis -fh^rtJ (8-30) 
£ 0 . 7 9 3 g- (JK^ 7 1. 8 %) T-f#£o 
Mass (ESI) m/z : 864 (M+l)+ 

IR (Or) : 2854, 1740, 1509, 1452, 1362, 1215,1140, 1098 cm- 1 

1 H-NMR (CDCI3 ), :2.19~2.23(m,2H),2.47~2.59(m,2H),2.72(dd,J 
=8.8Hz, 14.6Hz, 1H), 3. 04~ 3. 13(m, 2H), 3. 30~3. 37(m, 2H), 3.42- 3. 4 
8(m, lH),3.64(s,3H),3.61~3.74(m,4H),4.47~4.63(m,5H),4.81~4.9 
4(m,4H),6.90(t, J=8. 8Hz, 2H), 7. 15 — 7. 35(m, 26H) 

##0|J 4 - k : -fb^rt) (8-3 1 ) (D&m, 

( 4 S , 3R) - 4- [4 - ({( 2 S , 5 S , 3R, 4R, 6R) 
- 6 - (s<>i?Jl**>>) - 3, 4, 5-hiJ^>S>;^* 

S/) -wi/fc h*D-2H-e7>-2--{;H ^^-;i^) 7 x - ;i, ] -1 
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- (4 - 7;i/tD7x-;H -3- [3- (4-7^D7z3) 

2 (8-3 

i )) 



(8-30) 1. 7 5 g®THF-MeOH (2 OmL) § 
r&fc* 5 mL. L i O H • H 2 0 ( 0 . 0 8 4 g) SJni, ^^ T . 4 
l$lf01t#*-rSo 1 0 %H C lzkSiftfcTK&fc: L. # K ^ ;i/ a: *V 
;i/ (3 0mLx3) feTlS****. *«E*S*Lx «l**^s-h^ 
^^'iA^l/A^A^PY^^^ - ( Bfc&:t 3^1/ * ^ ;i/ : n - 

^^■^>=i : i) ttitb, ^t4t/^i^< 0 mzntzmmte^cD 

S3E©*SrtJ*^u> (8. 4mL) jS*C2M-**fij^^n7'f 
F<Z>«Hb**-l/>** (0. 84mL) £*D;L N l 6*n«# 

mm&m&Ls pfr— Ycom.tr Y&nz* 

(0. 0 8 4 g)OTHF (lmL) JKSSfiza 

(0. 47g) ©THF (8mL) SttftJniU 3 0msi-j o 
*S'fbffii&£«jET. ftffl. 1 0 0 °CT- 2 B$RS%tiU 0. 3 6 8 g© T H 
F (8mL) B»«t*«ITs fttMlfc^Urt-^KXOTH 
F^r&£AD*. Mt? 1 ttmattt-r*. ^3Al0«CfPd (Ph 3 
P)4 (0. 0 6 8 g) §JD^, 5^I#lfett^D7^ K©THF 

( 7 mL) ®m*1mz.s Ifit 1 H3H8t#T*. Kjfcttfc 1 0 %H C 



OBn 




F 



8-31 
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l7kmffi. (2 0mL) £2jnx.s JU ^ Xt" )), (5 0mLx2) 

atB Mmm%7k ( 5 o m l x 2 k &m&m& ( 5 0 m l x 1 > 

1:5) Cti^t^ ^ s {b^-^) (8-31)40. 91 
0 g (Jfc* 7 3. 7 %) T-»fc„ 
Mass (ESI) m/z : 551 (M+Na(23)+1 )+ 

IR (KBr) : 2920,1746,1690,1610,1310,1280,1240,1100 cm-' 
1 H-NMR (CDC1 a ), : 2. 23~2. 42(m, 2H) , 2. 72(dd, J=8. 8Hz, 14.7Hz,l 
H),3.09~3.74(m, 11H), 4. 46~4. 63(m, 4H) , 4. 66 ( d, J=2. 5Hz, 1H),4.81 
~4.94(m,4H),6.91(t, J=8.8Hz, 2H), 7. ll(t, J=8. 3Hz, 2H), 7. 33~7. 89( 
m,26H),7.96~8.00(m,2H) 



( 4 S , 3R) - 4 - (4-{[(2S, 5 S , 3R, 4 R , 6R) 
-3, 4, 5- h »Jt Kd*^-6 - (th-D^^^t^;i/) ^;i/tK 
D-2H-fc:-7>-2--r;u} 7i - l - ( 4 - 7 ;v 

t0 7i-jl/) - 3- [3 - (4-7;^d-7i-;i.) _ 3 _ 3- ^ v 
tr;i/] r-fc?^^- 2 - (-fb-S-fe (26)) 



4b (8-31) (0. 2 7 g) COi&ib*?- ],> ( 5 . 4 m L) 
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mmiz - 7 8 °CT- 1 M - B B r s/Uih* 3~ b >mm ( 1 . 8 mL) 

i mmmwT %><> Kmrn^^^K (30mD ^ d n 

*;i/A ( 3 0 mL x 3 ) Jfi tB T 3 o Jfi ffi $E £ 2k (50mLxl) s gg 
fnfiWTk ( 5 0 mL x 1 ) N ggfn^ig* ( 5 0 mL x 1 ) £Ti$fc^bs 

/b^A^D-V — (^pp^;bA ;i/=8 : 1) £ 

tilts Mbi^t> (26) $0. 147g (JK^ 8 9. 1 %) T'l# 

Mass (ESI) m/z : 568 (M+l)+ 

IR (Or) :3400, 2902, 1737, 1680, 1596, 1506, 1386, 1224, 1152, 1134, 1 
086cm- i 

1 H-NMR (CDaOD), :2. 28-~2. 34(m, 2H), 2. 74(dd, J=8. 3Hz , 14.6Hz,l 
H),3.09-~3.39(m,10H),3.64(dd,J=5.3Hz, 1 1 . 7Hz, 1H), 3. 78(dd, J=2.4 
Hz, H.7Hz,lH),4.95(d,J=2.4Hz,lH),7.01-7.05(m,2H),7.22~7.26( 
m,2H),7.27~7.38(m,6H),8.06~8.10(m,2H) 

mmm 6 

3- [3 (S) -3 - (4-7;i/tP7x-;i/) - 3-th*D^->y 
-7U - ( 4 S , 3R) - 4- (4 - {[(2S, 5 S , 3 R, 4 

R , 6R) - 3, 4, 5-hUtKo*^-6 - (kh'D^i/^ 
;v) ^i/tKD-2-t7>-2-^H p< 7 ^ -;b) - i - 

(4-7;i/tD7zz;i/) T-b*^^>-2-^> (-fb-^^J (22)) 
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ih^m (8-32) (0. 0 6 1 g) $-2 0°Ct»jg{b^f U> ( 

0 . 6 mL) IzmMVfr'&s ib&yd (26) (0. 1 1 5g)-Ottft 
*?-U> (2. 8mL) ig$ft£in£x 2 Pf fl# L ^, ^ ^ ^ _ ;L/ 
2mL^iD^, ^iST: 1 mffiMftTZo WWt^^ ^ 7,^ )V (30m 

1 K l o%hc lTkit (3 0mL) £ in * , 

( 3 0 mL x 3 ) tttHbs ttlffiBi** ( 3 0 m L x 3 ), f&fn^^TK 
(50mLxl) tT^^bs &7jc»EK:*- h 'J A fctS*t5. S 

JiseaS Us sat* >; * *f)\/i3^ u-? h ? 4 — ( ^ d d * 

: ^ * y -;u = 10:1) IZT^^-r £ hit^^a (22) * 0 . 
0 8 9 g (JRa$s7 7. 1%) 
Mass (ESI) m/z : 570 (M+l)+ 

IR (Or) : 3370, 2902, 1725s 1506,1389, 1218, 1083, 1011 cm-* 
1 H-NMR (CD3OD), : 1 . 88~ 1 . 99(m, 4H), 2. 76(dd, J=8. 3Hz, 14.2Hz,l 
H),3.09~3.4O(m,7H),3.64(dd,J=5.4Hz, 11.5Hz, 1H), 3 . 79(dd, J=2 . OH 
z, 11.7Hz, 1H), 4. 65(dt,J=4.8Hz, 6. 4Hz, 1H) X 4. 85(d, J=2. 0Hz, 1H), 7. 
00~7.09(m,4H),7.29~7.40(m,8H) 
^fite0& 7 

•fb-^^j (8-33) ©-£rfi£ 
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( 4 S , 3 R ) - 4- [4 - {( 2 S , 5 S , 3R, 4 R , 6R) 
- 6 - - 3 , 4, 5-hH>i;;vt 

^fc h*D-2H-t7>-2-Y;H ^ 7iijl/) - 

1 - ( 4 7 -3- [(2E) 3- (4-?j],*a 

- 2 - 7"D^-;i/] t^*^^>-2-^J-> (ih^^ ( 8 - 

3 3)) 



OBn 




8-33 



2M-LDA/^:r*>-THF (0. 6 m L) £THF (1. 5 
mL) icftl, - 7 8°CT"fb^-t) (8-29) 0. 3 3 6 g©TH 
F 3 mLmmiztoZ., 30#m#Lfc&s DMPU (1, 3-^ 
^;i/-3, 4, 5, 6-rh7t KD-2 (1H) - t: U * ^ > ) 
1. 8mL^liD^, It30 SjtS^t: 4 - n 

t^^DT^H. HlgOTHFl. SmLJgftSiD^, 30 
£T«3«#Ufc-&x ISfD^^b^V-e^^^m (3 0mL) £iQ;U » 
t: Sto (5 0mLx2) ttmu. ^m^^Tjc ( 

5 0 mL x 3 K &m-&tikjk (50mLxl) tta#b, 7Jc ©ft ^ 

° 7 ^77^ - (WM^^imx^Jl : n > = 1 : 5) £ 

T» S£ T « tib&W (8-33) £ 0 . 2 5 3 g (JR* 6 4 . 4%) 
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Mass (ESI) m/z : 934 (M+Na(23))+ 

IE (Or) : 2890, 1746, 1509, 1383, 1359, 1224, 1137, 1098 cm- 1 

1 H-NMR (CDCl 3 ),:2.63~2.88(m,3H),3.12(dd,J=l. 9Hz, 14.7Hz,l 

H),3.20~3.38(m,4H),3.47~3.48(m,lH),3.59~3.74(m,5H),4.45~4. 

63(m, 4H),4.65(d,J=2.4Hz,lH),4.81~4.94(m,4H),6.12(dt,J=6.8Hz, 

14.6Hz,lH),6.45(d,J=14.7Hz,lH),6.90(t,J=8.8Hz,2H),6.95(.t,J=8.7 

Hz,2H),7.14— 7.35(m,28H) 

(25) CD-^m 

4 - (4 - {[(5S, 2R, 3 R , 4R, 6 R ) - 3, 4, 5 - h . 

-2-^;i/] ^^-jv} y^-jv) - (4S, 3R) - l- (4-^;i/ 
^"D7i-ji/) -3- [3- (4-7;ptn7x-;i.) 7*Dtr;i/] 7 

-t?^> - 2 - (fls-^Jfe (25)) 




fli^ (8-33) (O. 23g) ©^^7 — ;i/ — T H F (10m 

D ««fc5%^72>£A-jfc$fco. i i 5 g*jmz.s Tkmxxmm 

— Jl=9 : 1) ttllL, f# tifcTfi^^i^ji — ^^X^^-b- >lc 
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t^B B a {bt§ Mbi^ (25) SO. 113g (Um 8 1. 1 %) T" 

W o 

Mass (ESI) m/z : 554 (M+l)+ 

IR (Or) : 3394,2908,1737,1506,1386,1218,1089 cm-i 
1 H-NMR (CD 3 0D), : 1 . 88- 1 . 95 (m, 4H), 2. 66(t, J=7. 3Hz, 2H), 2 . 75(dd, 
J=8.3Hz, 14.2Hz,lH),3.09~3.40(m,7H), 3.64(dd, J=5.8Hz, 11.7Hz,l 
H),3.78(dd,J=2.5Hz, 11.7Hz, 1H),4. 91(d, J=2.0Hz, lH),6.97-7.04(m, 
4H),7.18~7.33(m N 6H),7.38(d,J=8.3Hz,2H) 
#^#"J 5 - a : ik^i'M (11-3) (D^f&m 

5- (4-Tlf-lO, 10-J?^f^-3-yt*V-3-f7 
r U D [ 5 , 2, 1, 01, 5]7 ; >b>-4--i';i/)-5-^-^ 
V^>*>^ ^JV3iXy^)U {\^% (1 1 - 3 )) 



(R) - ( + ) 2, 1 0-*>77 — X ;i/^A (0. 89g) CDh 
> ( 1 4 mL) $gM£ N 7X^Ts 7j<5SHb± h'J-)A (0. 182 

*v-^n/ — h (o. 8i6 g ) *mz.s. $ft-c i i^F^M#r^o 

S^?SSIS^nm'fbT> ; E^7'7k (4 0mL) 

(5 0 mL x 2 ) ^tb1-^>o mr«^fiSln^^7jc ( 5 0 mL x 
1) ttMU **MthU>>At:Tl!ij|t«. il^g^b, 
V ti 7 )l ft ^ i± ? a ^? h ? ^ ? j — (^dd^;1/A : T-feh 




11-3 
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>= 4 0 : 1 ) N (g^i?ji^;bji^^;i/ : n-^^+f-> = 1 : 2 ) i~T 
4b-£rtJ (11-3) SI. 30g (Um 91. 8 %) T* 

Mass m/z : 343 (M+), 312, 279, 129(base), 101 

IE (Or) : 2944,1720, 1689, 1440, 1413,1389, 1335,1215, 1050 cm- 1 
1 H-NMR (CDsOD), : 0 . 97( s, 3H), 1 . 16( s, 3H), 1 . 35- 1 . 41 (m, 2H) , 1 . 87 

~2.12(m,7H),2.39(t,J=8.3Hz,2H),2.78(t,J=7.4Hz,2H),3.46(q,J=4. 
4Hz,2H),3.67(m,3H),3.85~3.88(m, 1H) 

5 - b : fc&Vd (11-10) ©i§rfi£& 
(4R) - 4- {(IS) (4-7n^7x-;i/ [( 4 - 7;I/^-d 7 
x. -;i/) 7* < y ] - 5- (4-7 If -10, 10-^^^;i/ 

-3, 3-*;**y-3-f7hiJ^^D - [5, 2, 1, 01, 

5] ^#>-4--f;i/) - 5 - * * v ^ > & >m * ^ x ^ ( <b 
^r^i (11-10)) 




T i C 1 4 ( 0 . 23mL) (Di&fc* f- 1/> (lOmL) 

Ti (O i P r ) 4 ( 0 . 2mL) 1 5#E88t#Lfc 

-fb^tJ (11-3) 0 . 6 5 g<Dmit*ris> ( 3 . 5mL) m 
$fc * ft] X. N 5^F^#T5, ^;^^^V7ntiH?jl/7;> ( 0 . 
7 2 mL) § 1 B#P^m#bfc^ N - 2 0 "C £p L N (1 z ) - 7 if 
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-2 - (4-7*D^7i-jb) -1- (4-7J^D7i^Jl/) ^ 
> 1 . 15 gCDigft;^ ^ V > (3. 5mL) ?t r& £ ill £ , 3 B#fgj!# 
T&o SiJ&r^^i^^- J^fb^ 3f- 1/ > (lmL + 5mL) §inx^ 
£H 10 %^^tK?§m (3 0mL) &m?t, 

( 5 0 mL x 2 ) N tttBbs JSmtS^Tk (50mLxlK MfiSTk 
( 5 0 m L x 1 ). tgfn^^Tk ( 5 0 mL x 1 ) tt^#Ls 3&7.ka 

^DTh^^^w — (^DD*;VA ; 7t b > = 5 0 : 11), 
^^-JU^X^JV : n--\^i^->=l : 2) ttiil, -fb^tl ( 1 1 
-10) $ 0. 7 0 8 g ( J&ajs 6 1 . 1 % ) -e t# o 
Mass m/z : 622 (M+2)+,620 (M+), 343,278, 200, 135, 95 
IR (KBr) : 3376,2944,1734,1683,1509,1437,1269,1131,1059,1008 



1 H-NMR (CDCI3 ), :0.95(s,3H),0.95(s,3H),1.24~1.39(m,2H),1.60 
~2.04(m,5H),2.28~2.33(m,2H),3.45~3.57(m, 3H), 3 . 62(s, 3H), 3 . 79 
~3.91(m, lH),4.56(t, J=9.3Hz, 1H),4. 95(d, J=10.2Hz, 1H), 6. 34-6. 38 
(m,2H),6.71 — 6.76(m,2H),7.17(d,J=8.3Hz,2H),7.41(d,J=8.3Hz,2H) 

##^y 5 - c : <b£r%0 (11-11) 

3 - C(4S, 3R) -4- (4-7D^7i^;i/) -1- (4- 
7;i/^-D^i-;i/) -2-^^v7t'f^v-3--f;i/) :r n £ n > 
gM fJl/XT,r^ Ob-£rt> (11-11)) 
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ib<&>M (11-10) 0. 52g©hM> (lOmL) Mt5 
0 °CT-N, 0-t"7MJ^f-J^>'J;i/7-feh7> h' ( B S A) 0 . 4 
lmL£#D;i. 3 0#Bg«#bfc&s lM-rF7-n-7fjl/7> 
^E- £ A 7 fr* »; K/$r F?tFD77> (0. 84mL) SijQ^. N 
5 0 °CT« 3 BtRBlKI**- So S*i%iS^T^^l s (1 
mL) ^inis 5^*1 }$LfcgK 1 0 %i£g£ 7 Jc*gr& ( 1 5 mL) § 
AD^s WM^zFJIx.XtJI (5 0mLx2) & iB I" 3 0 &fcBr$£ 7 J<: ( 
5 0 mL x 1 ) N J&AJSWtJc (5 OmLxl) *n j£ 7 J< ( 5 0 mL 

x i ) fcti^i^ mikmrnj- h u ^Att^t§ 0 ^^^^^l, 

n _^^ i7 -> =1 . 3 ) fc-c^L, ib&M (11-11) £ 0 . 2 

2 7 g (ifcsfi 6 6. 7 %) T"H5o 
Mass m/z : 407 (M+2)+,405 (M+), 270, 208, 169, 129(base), 95 
IR (KBr) : 2938,1758,1503,1440,1371,1233,1101 cm-i 
1 H-NMR (CDC1 3 ), :2.21~2.56(m,2H),2.49~2.61(m,2H),3.08~3.1 

2(m, lH),3.67(s,3H),4.66(d,J=2.5Hz, 1H), 6. 92~6. 97(m,2H), 7. 18-7. 

22(nu4H),7.51(dd,J=1.9Hz,6.3Hz,2H) 

6 : fc&Vo (12-4) (D&ffi, 
3 - {(4S, 3R) - 4- [4 - (3 - {(2S, 5 S, 3R, 4. 

R, 6R) - 6- (^>^;i/^Jr^>^ ^-;i/) - 3, 4, 5 - ( h U ^ 

yvfrir^-i') ^;i/t Fn-2H-t7> - 2--r;i/} - i - r d ^ 

>) 7ir;i,] -1- (4 - 7;VtD7iz;v) t^V7-b>i;>- 
3--f;i/} rDtrD>^^^;i,ic^^;v (-fb-^ (1 2 - 4 )) 
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<k^%Q (11-11) 5 7 5m'gfc3 - ( 2 , 3, 4, 6 h ^ 

-o-^>i;;i/-^-D-^i/3t7;i/;i/) - i- 7d^>i. 2 

S £ h V x.^Jls> $ > (5mL) Jc^^L, Arii^T^ h U - o 
- h U 7 ^ > ( 4 3 mg) f£B£/i ^ V k. (1 6 mg) £#0 

*T 1 0 1 3B#iatt#-rSo gaCESLs ^i&^fcSB'Jbfc 

(5 0mL) 10 %&& N i&*n:£ 

n --x^rit > = 1 : 4) tTiit^ts <bi§r^ (12-4) £ 1 . 
1 g ( Ifc^ 8 7 . 0 % ) T- f# tz. o 
Mass (ESI) m/z : 890 (M+l) + 

IE (neat) : 3016, 2896, 1741, 1503, 1371, 1215, 1092, 831, 747 cm-i 
1 H-NMR (CDCI3 ), :2.23(q, J=7. 8Hz, 2H), 2 . 44-2. 60(m, 4H) , 3. 11 (m, 1 

H),3.33-3.44(m,3H),3.58-3.75(m,4H),3.66(s,3H),4.54-4.94(m, 9H), 

6.38(m,2H),6.91-7.32(m,28H) 

mt>titzfc&<®}te^mm4- (1), (j), (k) Rvmrnms, 6, 
7, 8ttot-« (i) *mz>-&m*mfehtez>o 

7 : 4b 5 o (D&m 
(4S, 3R) - 3- [(3S) - 3- ( 4 - 7 )V * D 7 =. =. Jl) 

- 4- (4 - {[(2S, 5S, 3R, 4 
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R , 6 R ) - 3, 4, 5-h'jfcKD3ri/-6 - (tNdpi/^f 
K n — 2 H — >— 2 --r ;b] h ^>>7n 3 - 

> 5 0 ) 



2k^ib^-hU^A4. 5mg©DMF (lmL) Si » ifc fc: 2fc ifr T 2 , 
3, 4, h^^>i/';u- 1 -f t^ry - /? - D - b' 

7 y ->;i/p< ^.y — ;i/ 6 2mg0DMF (3mL) *&?&£jfj[];U 20^ 
IS8&#bfc&x (4S, 3R) -4- [4- (3-7D^7Dtjb) 
7xr;i/] - 3- C(3S) - (4-7;^D7i-Jl/) — 3 — fc. K 
^^7DK;V] - 2-7t>^>-2-^>5 7mgODMF (3 
mL) *£M£;&D£. lSt'2IHFII#t5o (20m 
L ) fc:&0 s (3 0mLx2) ft&m-r 3 o *ft£Br£ 

&zk ( 3 0 m L x 2 ), fiS*JA*7K ( 4 0 m L x 1 ) tt^if b. 
zkBfc^^*i/£ Att^jltSc il^g^t^ SI^THF (5 
mL) -MeOH (5mL) mt&tVs 5%^7^>)A-^^5 0m 

bs 3$ftfcSafe& N U t> Vfrti 5 A ^ D v h ^ v 7 -r — 

PD^;i/A : J -;i/= 10:1) ttiiLT^^i 5 0 £ 4 3 
mg (l&m 6 1. 2 %) Trf#fco 



OH 
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Mass(ESI)m/z: 628(M+1) + 

IR(KBr): 3388, 2902, 1734, 1509, 1389, 1218, 1080 

1 H-NMR(CD 3 OD):1.87-1.97(m,6H),2.73(t,J=7.4Hz,2H),3.10-3.15( 
m,lH),3.12-3.39(m,5H),3.52-3.57(m,2H), 3. 53-3. 69(ni.2H),3.78(dd, 
J=2.0Hz,10.7Hz,lH),3.87(dd,J=1.0Hz,10.5Hz,lH),4.64(bt,lH),4.85 
(d,J=2.5Hz,lH),7.00-7.09(m,4H),7.27-7.37(m.6H) 

(4 S) - 4- (4 - {[(2 S, 5 S, 3R, 4R, 6R) - 6- 
(^>^;i/^-^ri/) ^^-;i/-3, 4, 5 - h »; ^>^;i/3-3^>] 
tFn-2H-t7>-2-^;H if^-7ir;i/) - 1 - 7 m 
;i/-T-fe*^-^ > - 2 -^-> «k<&!® 19-9)) 

OBn 




##09 8 - a : -fb^r#) (19-6) <D-£rs£ 
(3R) — 3 - (4-7Df7x-j|/) - 3- t 
m -)\,zru^l,T> % K Ub-&^ (1 9 - 6 )) 
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3 - ( 4 =E7 oL-jv) - 3- t^V-N-7x- J ii/7'D^> 

7^ F ( 9 5 0 mg) Ox^; — ;i/-*Hb* 9- U (3:1, 4 

mL) CRuCl 2 [(S) - BINAP] (^^dd [(S) - ( 
-) 2, 2' YLTs- i-;u^x 7 j j ) -i, 1' 

;V] - A (I I )) mm (l 2mg) 100g5 %J£ 

Ib-S-tf (19-6) £ 7 2 5 m g: (JR*7 6% s ^3§riR# 9 9 % e . 

e . ) t-f^o 
m.p. = 210~212°C 
[a 3d : +33.0 (C=1.0, THF) 
Mass(m/z):319(M+), 183,157, 135,93(BP)65 
IR(KBr) :3316,1614, 1599, 1530, 1443, 1368, 1065, 693 cm-i 
1 H-NMR(DMSO): 2. 69(dd,J=4.4Hz, 14.2Hz, 1H), 2.77(dd, J=8.8Hz, 14. 

2Hz,lH), 5.16(n,lH), 5.69(d, J=4.4Hz, 1H), 7. 14( t, J=7. 3Hz, 1H) , 7. 

40(d,J=7.8Hz,2H), 7.46(d, J=8.3Hz,2H), 7. 64( d, J=8. 3Hz, 2H) , 7.69 

(d,J=7.8Hz,2H) 

8 - b : <b-^#J (19-7) 
( 4 S ) - 4- (4 - 7*0^7 x-;i/) - 1 - y^-^-T^^-V 

>-2-*> (fc^r^ (19-7)) . 
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ik^ty) ( 1 9 - 6 ) ( 5 0 0 mg) 0THF mm ( 7 mL) fc, - 
7 8SICTD IAD ( V <i V zT u t: )]/ T 9 V ti )\, # is U — h ) ( 0 . 
67mL) tPPh 3 ( 4 7 9 mg) ®THF mm ( 3 m L) £?j§T 

^v^-y-> : Sixf;i/x^f^ = 5 : 1 -> 2 : 1) tti^tS^ 
fli^* (19-7) ^ 2 6 0 mg (ft* 5 5. 2 %) 

m.p. = 113~115°C 

[a ] D : -146.0 (C=1.0, CHCla) 

Mass(m/z):301(M+),260,184,103,77(BP) 

IR(KBr):1728,1599, 1485,1377, 1149, 828, 750 cm-i 

1 H-NMR(CDCl 3 ):2.91(dd,J=2.9Hz,15.1Hz,lH), 3.56(dd, J=5.4Hz,l 
5.1Hz, 1H), 4.98(dd,J=2.4Hz,5.9Hz,lH), 7. 04-7. 52(m, 9H) 

it^m (1 9 - 9 ) (D-Sift 




Zn (Cu) (10 6ms) ©THF-HMP Afem (3 : 1 , 
4mL) IZih&Va (19-8) (1. 0g) * Jn *. * 3H$Miin*(t&% 
1"5o Sjf&^fc: 0 miiiTX*mm^^ ¥ $ A (I. 7mg), 2- 

- t e r t - y j ; ) x.-ji (4. 4mg) ^in^5 

^•fffllll^bfc^x lt-&%d ( 1 9 - 7 )( 2 2 3 mg) *lDita. SJfe 
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**£fi£T#iP£ N 1 0%i&Wt7k®m (5 0 m L ) N S8zf;n 
(3 OmL) &]mz.T?F®®)*ZMTZ> 0 5«*»«i^;n 
^^(5 0inLx2)»H|u ( 5 0 m L K ttftfttt 

7k (5 omL) fcx^^b. h u * a ftmt z> 0 mm 

: ^^-V>= 1 : 4) ttlltS 19-9) « 

I^^HT 4 8 0 mg (US$84. 3 % ) f# § 0 
m.p. = 95~97°C 
[a] D : -61.2 (C=1.0, CHC1 3 ) 
ESI-MS(m/z):796(M+Na)+,774(M+l)+ 

IR(KBr) :2854, 1749, 1599, 1497, 1452, 1371, 1212, 1068 cm- 1 
1 H-NMR(CDCl 3 ):1.71-1.75( m ,lH), 2.04-2. 10(m, 1H), 2. 63-2 . 74(m, 
1H), 2.81-2.87(m,lH), 2. 94(dd, J=2.4Hz, 15. 1Hz, 1H), 3. 18-3. 22(m, 
1H), 3.29(t,J=13.1Hz,lH), 3.36-3.40(m, 1H), 3. 53(dd, J=5. 9Hz, 1 
5.1Hz, 1H), 3.59-3.75(m,4H), 4. 55-4. 66(m, 4H) , 4. 80-4. 88(m, 4H), 
4.96-4.98(m,lH), 7. 02( t, J-6. 8Hz, 1H), 7. 14-7. 37(m, 28H) 
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it 3c <d $s m 



1 . -ft* ( I ) : 




jj-(R3)q 



(I) 



^^Ss Ci-Cs©?;^^^ -COORu &* (b): 

— a>c o 2 R i (b) 

H 3 C X ^CH 3 

(sS^s R liiTlc^J^^s C i~ C i><D7Jl*c)ls&l: & Z 0 ) 
T-^-T^s ( a ) : 



C*4»s Rati- C H2O H«x -CHzOC (O) -RJxii-CO 
2 -Ri* N Rjli-OHSXti-0 C (O) -RJ, R 4 &- (CH 
2 ) k R 5 (CH2)i- (II, kJ:lli0X{ilW±©IIffe!3, k + 
liil 0 WT(Di»t £3 0 )s i; fcRsii^^tl, (-)s 
-CH = CH- N -0CH 2 - N tUl^^ — JU&Xlt - C H (OH)-f 

( a ) 5£T*^-f *T'&3o 




( a ) 
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A 2 {i x c i~ c c i~ c 5 ©t;i/=j 3^it N Ci~c 

s<DT jltr — jvm, C i ~ C 5 © b K n 3p 7* ;i/ 3- ;HI 31 & C i ~ C s (D 

2 . -j&5£ (II) : 



T'^^n^-fb^^J^s — j&£5£ (III): 



(5$4»x A 3s A 4s Ra&tKru qs r {i±|g «3 i^J D o) 
T ^ £ ft £ <b £ * ^ ^ > # — > — y tgjS^tS 

£ ^£#Ii:£-r&-flS:5S; (I) T ^ £ *i3 fb-gr^x&lg^ift tz ft$ U 

3 . -jt£5£ (IV) : 



a,' 



cr Al ~x 

1 rp-A 



(R 3 ) P 



( n ) 
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(IV) 



(sSiK lis r. A 3s A4^t>*R 3 {±±fBlc|5j Do) 

"CwZtiZfo'&yot.^ — J&5$ (V): 



A,' 



(V) 



(R 3 ) P 



(aS^s Au A 2n p s X. SUfR 3 ^±H3t PI Do) 
4 . — JftSG ( VI) : 




(R 3 ) P 



(R3)q 



(VI) 



(5$tK p x q N Ai s A 2 . A 3 . A *J%. T* R 3 & ± IB m C 

y t± #^?§& ^ ;i/ * a mm faT' $> 2> 0 ) 

5 . — 1£5£ (VIII) :. 
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CVffl) 



(^^s A is A 2s A 4s R 3 s ns Ps qs R I>* r & ±fS h m C H tb 

0Xftl~l 0 GDH£fcT-fe3o) 
T«^£;h,£<fbi^h — Jig^; (IX): 



i 3 

^-(CHa) O R 2 



(IX) 



H = CH 2 3sli-CH20H^ito) 
5£ (VII) : 



I 3 

R3-s^"x^-R3 

£-R 7 -(CH2) O R 2 
(R 3 )q 




(Yff) 



(^4»s A is A 2s A 4s R 3 s ns Ps qs RXF r.fcfc ±mtm DT^ 
So R 7&#*£l^ (-), - C H = H C - , - 0 C H 2 T-fe -5 . k 
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*fiE«0>tii*<Bt&ffl 

[2002^7^150 (is. 07. 02) : mmmtaoimomm 

ui«iE$*ifc ; m<Dtt*o>mmit&mti:^ (21) ] 



1 . (*iie&) ( 1 ) : 




(i) 



#;Hs d-CsOy^^^i'ls -COORk #5$ (b): 



— O^COaRi 
H 3 C • CH 3 



( b) 



T-^f^s ( a) : 



R3 



( a ) 



C^*x R 2 Ji-CH 2 OHSx -CH2OC (0) -RilXli-CO 
2 -R>Stfe5. R 3 ii-OHSXIi-OC (O) -R.StfeS, R 
4«i- (CH 2 ) k R 5 (CH 2 )i-I ki:lli0XlilW±Ol 

S x k+llil0«T©iSfefe5, £fcR 5 fcfc*£-££^ 
i£*£llr ( - K - C H = C H -x - O C H 2 ti - C 

H (OH) -T'$>2>o) TrfcOx R^itt^fi^-Kil^Clg^ 
f h7t FDt7 IT £<J T-^tiT'feSo Ai> A3 
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Azti. Ci-C«(D7;K;i/I s C i~ C 5 CDT^=i 3f J/is d—C 

t* ^ <* tt * ft^^x <± © 351^ m iz ^ u n z> m <> 

2 . (II) : 



T*^£ft£*b-£r^i:. (ill): 



3 . -J&jS (IV) : 
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2. *S?S^©teH^l^»{b^^i:?lffii:jStW0 9 7/1 6 4 5 5© 
— >5\ Slffi^tiSfeWO 9 7/1 6 4 5 5©^ A 1 12 ifetfMb 




H 




( c ) 



( d ) 



OR 3 * 




( e ) 
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5\mXi&WO 9 1/ 1 6 4 5 5©^ V— A lCt^b^ii, (b) 

, (c) , (e) <o&<om&. &mm*- mm m^-nns <-o-g) x-m 
^ <z> ^ -c m m- *s m & *> s o 

(2) #®?S#O«gH0 1 ^te^lCfc^T, R 4 <E>k, 1^0 

-?£>£ 0 — 5lffl5CJ»tWO 9 7/ 1 6 4 5 50^ V— ^ llEifeOGiS 

(d) ^©^^-ctt, t h 7 1 Ko ^7 yi^w SKilf O^D 

VKDO-SV K (0-K«S^) l^otl^, ^©^lu^^T, 
ftJfc<Z>$Sffl^ 1 m&it&t&ite^ SIJBlfciSKWO 9 7/1 6 4 5 5<£>;7W — A 




5iffi^tiK©G^ (d) m *m&w<D4t&m 

x$>z>b %(Dik&&) 
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(1) £ -9 .Mt-a^OO-^y = V KM:, fh7tKo^7yS 
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